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READER: 


I it were the Cuſtons of my Brethren. 


to Carp at every thing that is not 
' the Iſſue of their own Brains, then 
7 might juſtly be diſcouraged from 
appearing in this manner ; But being 
throuzhly perſnaded of their Cander, 
that they will not condemn any thing 
which tends to the entreaſe of their know-- 
ledge, or Improvement of the Reyenue, 
and that the Criticiſms of the Envious 
are not prejudicial to Books of this Na- 
ture; It being a Subject that has em» 
ployd the Pens of many learned and emi- 
went Men, as Euclid, Archimedes, . 
the noble Lord Napier, and of late © 
Dy. Haac Barrow, Mr.l{aac Newton, Dr. 
_ John Wallis,evc. Upon theſe Conftderati- 
ons I have adventured to Publiſh this 
A 3 Treatile, 


To the Reader. 
Treatiſe. If it doth not ſatisffe the 


Curious in every Point, yet this he may 
be aſſured of, that there is ſomething 
New, and that my - Endeavours have not 
been wanting in the Colleftions, my De-- 
f1zn being to render it an uſeful and ne- 
ceſſary Companion, not only for Gaugers 
and Arrtificers, Fxut for all other Per- 
ſons that Delizht in Mathematical 
Concluſions. 

And in order thereto I have under 
proper and diſtine# Heads (and not pro- 
miſcyouſly) given variety of Problems and 
Examples zz Arithmetick, Military Or- 
ders,Intereſt, Trigonometry, Planome- 
try, Stereometry, Geography, Aſtrono- 
my, Navigation, Fortification, Gunne- 
ry and Dialling ; Not that T pretend. to 
write a Courle of the Mathematicks, 
but only to ſhew the various Uſes of the 
Lines 0z the Rule. 7 exped# not Immu- 
nity, tut be not too Cenforions, end it 
may be an encouragement for me to 


ſerve you hereafter upon ſome other as 
Profitable a Subjetf. Farewel 


Maidſtone Feb.11,1696, - x W. H. 
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CHAP. L. 


$- 1. Deſcription of be Rule, and. the 
ſeveral Lines upon it. 


H1S Rule confiſts of three Peices, viz- 
One fixed, called the Stock ( which 18 
twelve Inches long) in which the other 
two Slide, and the Lines graduated there- 
on are theſe : | 
I: Upon one Edge on the Stock is a Double Line of 
Numbers marked D, and a Triple Line of Nums- 
bers marked E: 4 
And on the Firſt Side of this Slzdey are two Single 
Lines of Numbers marked C, one Facing D, and 
the other Facing E. .. | 
| On the Second, Third, and Fourth Sides, are fix 
Lines of Segments, viz. Three for the three -Forms: 


A4 hf 


$ _. Delcription of the Finle. Ch. I. 
of Casks in the Clavis Stereometrie, Lying, marked 
i.L;2;C 3 3-L; toShde by D,and Three for the three 
Forms of Casks Standing, marked 1.S; 2.S; 3.S; 
to Slide by A. 

Il. Upon the oppoſite Edge on the Stock is a 
Line of Artificial Sines marked SS, and a Doub:e 
Line of Numbers marked A. 

And on the Fir/# Side of this Slider is a Line 


of Sines markedS, Facing SS, and a Double Line 
of Numbers marked B, Facing A. 

On the Second Side is a Line of Tangents 
marked T, to Slide by SS, and a Line for finding 
the Perifery of an Ellipſis marked O, to Slide 
by A. 
foo the Third Side are two Lines of Sep- 
ments, oneof a Cone, marked a Facing D, the 
other of a Parabolick Spindle Standing, mark- 
ed () Facing A. 

On the Fourth Side are two Lines of S: 
ments, one of a Sphers marked @, to'Slide by 
the other of a Circle marked ©, to Slide by A. 


III. Upon one Flat are theſe Lines; 


3, Foot Meaſure. 

2. Decimdl biches, Finf ar Spharabdal ; 
WI irſt or Spheroida 

- Mean Diam. ) Second © _ of 

35. (© for the Third asks. 

"i C Fruſtum of a Cone. 


IV. Upon the oppoſite Flat are theſe Lines : 
3. A Meridian Line, or Line of Latitudes, 
2. Equal parts,or Deg. of Long. anſwerable thereto.. 
3. Rumbs, Equal parts, and Leagues. 
4. Chords, Miles of Longitude, and large Chords. 
$. Verſed 


: 
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Ch. f. "Of the Line of Numbers, 5g- 
5. Verſed Sines, Hours, and Latitudes. | 
6. Right Sines, and Secants. 

7. Tangents. | 

8. Semi-Tanzents, 

Theſe natural Sines, Tangents, and Secants, and 
the other Circular Scales or Lines, are fitted to one 
and the ſame Radins, and conſequently may be uſed 
Jjoyntly one with another. : 

V, Upon the Stock under the two Sliders is a 
Line of Inches, reaching- on one fide from 13 to 
24, and on the other from 25 to 36, againſt 
which is a Line of Areas of Circles in Ale Gallons: © 


*; 
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$. 2. Deſcription of the Line of Numbirs, 8c: 


The Line of Numbers, commonly called Gunter's 
Line, is only the Logarithms graduated on a Rule 
by a Scale of equal parts of the fame length with 
the intendel] Line, and is divided firſt into 9 unequal 
parts called Primes marked: 1, 2 3, 4, 5, 9c. each 
of * theſe Primes 1s ſubdivided into 10 parts called 
Tenths, and each of theſe Tenths into 10 other parts 
called Centeſms, and each of theſe Cente/ms is ſup- 
poſed to be divided into 10 other parts called 
Millzons. 


= -1 it 2 JEvrery 107 
SS Tenth - 

- 2S>to< 5>1s ſub< 5 
S's divided 
<aC05)J Co Jinto 2 


a 5 
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L 3 Every 


S 5 Z 
SE Tenth Z No - 
SA43FtosS 6> is ſub <2» "= < 55S 
A -- | divided 2's Q 
als) Cio_) into I JS&Xlo_Jvo 
The Line of Sznes is numbred- unequally 
to 9o0?*. oo', thus: 

C1) (1oJErery De-C12) _ C3 
£ toC,, J20C gree Is 6(%2 J1oC s 
& 20 zo{ divided 40 eZ Drs I 
1 50 _Jinto 2 £20307. 

I 


30 
co} I 70) Every | 
From < 70 >to< 80 >Divi-< 2 >Deprees. 
8o \ go ſion is('5) © 


The Line of Tangents is numbred unequally_to 
45%. 00". and back again to 9o?, oo”. thus : 


I. -1o JEvery ( 12 2 0. 

C-] | Degree | 8 Bo Q 

S <loSto <2o0S>1is ſub < 6>©,SeloS t 

[TY | divided / = = 
20 ) 45 jinto 4 J&L 15 


And for the advantage-of ſome Problems in Aſtra- 


nomy., the Tangents are continued farward from 
45% 00" to 609, 00) 


$. 3. Numeration on the Line of Numbers. 


Find the Firſ# Figure among the Primes, for the 
Second count ſo many Tenths forward from thence 
as the ſaid Figure amounts to ; for the Third count 
from the Tenth ſo many Centeſms as that Figure hath 
Units, and if there be Four Figures, then eſtimate 


it by ſuppoſing the following Centeſm to be ſubdivi- 
ded into 1o parts. 


Examyle. 
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Example. To find the Point repreſenting 1928, 

Find 1 the Firſt Figure among the Primes at the 
beginning of the Line C, for 7 the Second Figure 
count '7 Tenths forward, for 2 the Third Fzpure 
count 2 Centeſms from the Tenths, and for $ the 
Fourth Figure make as near an eſtimation as you can, 

Fence will follow theſe Corollories. 

1- That on a Line of this length the three Firſt 
Frgures only of any Number can. be exactly difco- 
vered, yet this uncertainty cauſes no great incon- 
vyenience inthe uſe of the Rule, 

2. The - Figures by which the” Primes are di- 
ſtinguiſhedin relation to one and the ſame Number, 
always refain the ſame Falue. ; 


As on the Line C when the Firſt 1 ſtands for, 


1) Then the 6. 5,&c. er 
10 >2. 3-4.5;&c,4 20, 30, 40, 50;&c, >= 
100 ſtand for (, 


200,300,460,500,8&c. JO 
The Tenths) Tenths (The Cen- 7) Hundreths, 
" in theſe >Unzts teſms in Tenths, 
Primes are \ lo Units { theſe Tenths \ Units. 


For Decimal Fraftions : When Io at the end ſtands 
for an Unit, then the Figures 9,8, 7,6, &c. are 


” Tenths, the Tenths in theſe Primes are Hundreths, 


and the Centeſms in theſe Tenths, Thouſands ; always 
decreaſing in a Decuple Proportion. | 

2. Single Numbers as 1, 2, 3, 4, &c. and thoſe 
which after the firſt Figure have only: Cyphers as 
10, 20, 30 3 100,200,300; Ioo0, 2000 , Zooo, We. 
are all repreſented at the ſame Poznr. *- 

4. When the given Number conſiſts of Three 
Places, and hath One Cypher in the Midele, find it 
between the beginning of the Prime unto which it 
belongs, and the Firſ# Tenth of the ſame Prime. 


$. When 
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chit 

5. When the given Number confiſts of - Four 
Places, and hath two Cyphers in the Middle, find it 
between the beginning of the Prime unto which it 
belongs, and the Firſt Centeſm of the ſame Prime. 


6, When the Lane of Numbers is repeated, the 


Second is.in Value a Degree more than the Firſt, and 
the Third a Degree more than the Second. 


'As on bo «ON then I oI * \N i, I | 
Line Dawhen .1C in the } 16 2w= lo(. & 
the Firſt 1 106 Mid- ) 1o bod 1006 & 
ſtands for to )dle is C 100 5 £ 1000.9, 
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CHAP. IL 
Whſe of the Rule in Arithmetick. 


Rithmetick 1s the Art of Numbring well, for 
% «as Magnitude is the Subjet of Geometry, 
= ſo is Multityde that of Arithmetick. 


_—_— _R. 
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SECT. L 
' $. 1: Of- Multiplication. 


MIR teaches how by any two Num- 
- bers to find a Third, which ſhall contain ei- 
ther of the given Numbers ſo many times as the 
Kher contains Unity. 


PROB, 


, 
——— a 


A 
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PROB. LIL 


Gio one | Nam: | 
ber to be multiplied Ne ty find the Pros 


by another : 


XKample. What is the Produft of 30 Multi- 
plied by 25 ? . | | 
As 1 on either Radius, or 10 at the end on B, 

is to 30, one of the Factors, on A ; 
So is 25, the other Factor, on B, 
to 750, the Produtt,, on A. , 

And the Places in the Produ& muſt be equal to 
thoſe in both the FaRors : But when the two Firſt 
Figures of the Produ& exceed thoſe of the leſſer Fa- 
Gor, then it will have one Place leſs. 

And the Firſt and Third Terms muſt be always 
counted on the ſame Line, (which you will whether 
A or B) and the Second and Fourth on the other, . 


d. 2. Of Diviſion. 


Diviſion teaches how to divide any Number into 
4s many equal parts as you pleaſe, 


PROB- IL 


Given one Num} ; | 
ber to be divided be. find the Luc- 


another : 


Example. What is the Quotient of 750 di- 
vided by 25? | 
As 25, the Diviſor, on B, 
isto 1 on A; 
. $018 750, the Dividend, on B, | 
to 30, the Quotient, on A, And 


% - IR - a4 
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And the Places in the Quorzent muſt be equal to 
the Exceſs of the Dividend above the Diviſor ; 
But when the #mwo firſt Figures of the Dividend 
exceed thoſe of the Dziviſor then it will have oxe 


place more. 


Given any Diviſor . To find a Fattor equal thereto, 
&- contra. | 


Fration : 


As 25 a Diviſor on B, 
sto1onA; 

So is 1 on B, 
to .04, a Fattor, on A. 


S, 3. Of ReduFGion of Fraitions. 


| PR OB. IL. 
Given a Vaiger To find @ Deci- 
mal equal thereto. 


Kample. Let £4 be given to be reduced. 


As 84, the Denominator, on B, 

ts to 63, the Numerator, on A ; 
So1s 1 onÞB, 

to.75, the Decimal, on A. 


PROB. IV. 
6 To Reduce it into 


Given a Decima 


Frattion ; 

:. bg Rane Let 7625 be the Decimal of a 
Pound to be reduced into Shillings, Pence, or 

Farthings, | 


the known parts of 
the Integer. 


As 


Ch. 1. Of Arithmetick. 15 
As 1o at the end on B, 
is to 20, the Shillings in a Pound, on A ; 
So is .7625, the given Decimal,” on B;< 
to 15.25, the Shillangs, on A,that is, 15 s. 3d. 
And if, inſtead of 20, you uſe 240, the Pence in 
a Pound, or 960, the Farthings in a Pound, you 
ſhall have the number of Pence, or Farthings, 
2. Example, Let .7625 be the Decimal of an 
Ale Barrel. 
As 1o at the end on B, 
isto-32, the Gallons inan Ale Barrel, on A; 
So is +7625 the given Decimal, on B, 
to 24.4, the Gallons, on A, 


| "0 $3 &o: Ms 
Uſe of the Inſtrument in the Rule of Three: 


6 bh = Rule of Three teaches how by three Num- 
bers known, to find a Fourth unknown, andis 
exther Direft, or Inverſe. 


PROB. V. 
Given three Now-7, To find a fourth 
bers : = Proportional, 


I. If the Proportion be Dire&. 


Þ Xawple. If 6 Quar- How many Barrels of 
ters of Malt will >ſuch Beer will 30 Quar= 
make 18 Barrels of Beer. ters make? 


As 


Fon gs 


& _ Ry % # 
— o a AG. ee 4 GOO —_— — — 
- 


A OY 4 YC __—— ———R——— 


= Ine more,os leſs, _—_ of 
E (more E leſs, or leſs, \ more 


Of Arithmetick. 
As 6, the Firſt Term, on B, 
is fo 18, the Second, on A; 
So 18 30, the Third Term, on B, 
to go, the Fourth, on A. 


16 


Ch. IT, 


2. If the Proportion be Inverſe. 


Example. If 6 Piorers can Dia a Trench mm 
10 Days, in how many Days can. 12, do the 
lame ? 


As 12, the Third Term, -on B, 
is to 10, the Secund, on A ; 
So is 6, the Firſt Term, on B, 
to 5, the Fourth, on A. 
Note, The Firſt and Third Terms muſt always 


be of the ſame Denomination. 
- ps 
[- Inverſe 
PROB. VL 


Gruen 10 Num £ To find a Third, 


red, 


| Fourth, oy Geome- 
bers : rrically Proportional, 


Þ 924 Let 2 and 4 be the given Num- 

ers. 

As 2, the leſſer Extreme, on B, 
'13 tO 43 the greater, on A; 

So is 4, the greater Extreme, on B, 
to 3, the Third Pro orc, on A. 

And ſo is 8, the Third Proportional, on B, 
to16, the Fourth, on A ; 

And ſo is 16, the Fourth Proportional, on B, 
to 32, the Fifth, on A» 


Ard 
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And if you proceed forward you will find that 64 
the Sixth dy why on B, will fall off the Line 
A, therefore find 64 in the Firſt Radzus on B, and 
againſt it on A is 1:8 the Seventh Proper- 
t10nal. 

Or«s 4, the greater Extreme, on B, 
1sto 2 the leſſer, on A; 
So182, the leſſer Extreme, on B, 
to 1, the Third Proportional, on A. 
And fo is 1, the Third, on B, 
to.5, the Fourth Proportional, on A ; 
And fo 18.5, the Fourth, on B, 
to .25zthe Fifth Proportional,on A,and ſo on, 


P-ROB. VIL - 


; To find a Fourth in 
ra FOO | Duplicate Propor- 


i YO, 


Ineh 
I, FE Xewple. Diametii, *) To find the Area 
Groen a of a Circle whoſe 
Circle whoſe ({ Area 0.7854 \ Diam.is 30 Inch, 


As 1, one of the Diameters, on C, 
1s to ,7854, its Area, on D; 
So18 30, the other Diameter, on C, 
to 506.8, its Area, on D. 
For all like Plains are in Proportion -one to anc 
ther as the Squares of their like Sides. 


2. Example, If aY How many ſuch Tiles 
Square whoje Side is 5o( will Pave a Square 
Feet, require 3000 Tiles whoſe Side is 30 Feet e 
to Pave 3t. 


As 
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i... As So, one of the Sides, on C, 


18 to 3000, its Number of Tiles, on D; 
So 18 3o, the other Side, on C, 


to 1080, its Number of Tiles, 'on D. 
The Conver(c. 


As 3000, one Number of Tiles, on D, 
isto 5s, its Side, on C 


SO Is 1080, the other ate bt Tiles, on D, 
to 30, its Side, on C, 


PROB. VII. 


Given. any -—} To find the Square- 
ber under 10000: roots 


T O. extratt the Square-root, 3s to find ſuch a 
Number which Multiplied into its ſelf will 
produce the given Number. 

If the Lines'C and D be applied one to another, fo 
as10 at the end of C, be even with 10 at the end of 


D, then againſt any Number on D4s the Square-root + 


on C,, & Contra. 

If the *C1,3;5,7 TIFR Firſt Redius. of D, 
numb. gers, - and againſt it 
conſiſts find it .-on C, 1s the 
of 2,4,6,8_) in the C Second_) Square-root. 


Which muſt conſiſt of as many Places as there 
are Periods in the Arithmetical Extration. 


oE {51Þ0 xg Radius £19 on C, the 
Z£wt 16J « See, Soft Du S$quare-roots 


PROB. 


/ 


/ 
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[ PROB. IX 

7 POE. To find @ Geome- 

1 Ny nk "+a, an} 2? Errical Mean between 
them, 


nr 14g Lst 3 and 32 be the given Nam- 
CY io 
_* A$8, in the Second Radius, on D, 
isto8onC; 
So is 32, in the Firſt Radius, on D, 
to 16 the MeanonC. 
For as8.16:: 16.32 And$ Xx 32==16 X% 16==256. 
But if the Places of the given Numbers are equal, 
then'find them both in the ſame Radius. 


PROB. X 


2 To find two Geo- 
N $299 ny 10 metrical Means be- 
umbers : tween ther. 


| l wy == Let 6 and 48 be the given Num- 
ers, 
I, As 6, the lefler Extreme, on B, 
isto1o0nA; 
So18 48, the greater Extreme, on B, 
| to 8'on A, 
Which find on. E, and againſt it on C is 2 the 
| Cube-root. 
2. As$10nB, 
isto 2, the Cube-root, on A3 
So 18 6, the lefler Extreme, on B, 
to 12, the Firſt Mean, on As 


- 
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| 3- Az10nB, 
is to 12, the Firſt Mean, on A; 


So 18 2, the Cube-root, on B, | 
to 24, the Second Mean,-on A; 


— 
| 


PROB. XI. 

| | To find three Geo- 
4 | Numbers any To > metrical Means be- 

| tween them. 


Spb Let 4 and 64 be the given Nunr 
ers. 
| I. As10nB, | 
34 1s to 64,the Cube of the leſſer Extreme, on A, 
"4 £0 18 64, the greater Extreme, on B, 
| to 4296 on A: 
Whoſe Biquadrate-root is 8.+the Firſt Mean. 
2+ As 43 the lefler Extreme, on B, 
1sto8, the Firſt Mean, on A; 
So is 8, the Firſt Mean, on B, 
to 16, the Szcond Mean, on Az; 
3. Az 4, the lefler Extreme, on B, 
1s to 16, the Second Mean, on A; 
So is 16, the Second Mean,-on B, 
to 32, the Third Mean, on A. 


PROB, XIL 
Given three Num-\, To find @ Fourth in a 
bers : Triplicate Proportion. 


Inch 


es | | 
1-1. Xawple. , Side ... not find the Cont. of 


a Cube whoſe Side 
is 15.12 Inches ? 


Given « 


C:be whoſe 


Content 1728 


-Ch. IT. Of Arithmetick. 21 
As 12, oneof the Sides, on C, 
1sto 1728, its Solid Content, on Ez; 
So is 15.12, he other Side, on C, 
to 3456, its Solid Content, on E. 
For all like $ olids are in Proportion one to ano» 


-#her 47 dhe Cu s of their like Sides. 


The Converſe. 


As 1728, one Content, on E, * 
1s to 12, its Side, on C; 

So 18 3456, the other Content, on E, 
to 15, 12, its Szde, on C. 


2. Exam. "8 4 Inches To | d the WW: gt 
e 


Foe re T4 0 a Sphere i 


whoſe (CWeight 9 Pound ) Axis 35 8 Inches ? | 


As 4, one of the Axis, on C, 
i5to 9, its Weight, on E; 


So is 8, the other Axis, on C, 
to 72, its Pezght, on Es 


The Converſe. 


As 9, the Weight of one Sphere, on E, 
1s to 4, its Axis, on C ; 

So 18 72, the Weight of the other Sphere, on RE, 
to8, its Axis, on C. 


3-Examp. ( Axis 4 Inches To find the Axis 


Given an ' of a Leaden 
: IronSphere ' Sphere of the 
whoſe Cieight 9g Ponds) ſame Wenght ? 


» . _— 
4 


3 As 
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As .925, the Tabular number for Iron, on E, 
is tO 4, its Axis, on Cz — 
So is.6435, the Tabular number for Lead;on E, 
to 3+54, its Axis, on C. 


—_—_—_ FY 
| 


| 
Proportion of theſe Metals one to another, if thej 
_ Shape, and Weight be the ſame. 


H Lead 10.6435 
2 ek 10.5433 


filver 
© Gold (0.3895 


1.354 
r.841/ 
2.567] 


—_— 
—c_ 


Y Tin 
45 Iron 
2 Copper 
D Sazlver 


I.000 
1.081 
1.216 


1.396 
4- Exam, ; Weight ts 60 0 find the Ax. 


1.0000 
0.9250 
0.8222 
0.7161 


Given an of a Leaden 
Tron Sphere Sphere whoſe 
whoſe Axis 7.57 Inches) Weight u <0? 


By Example 3. The Axis of a Leaden Sphere of 
the ſame Weight is 6.7 Inches, then fay : 
As 60, the Content of ofs Sphere, on E, 
is to 6.7, its Axis onC; 
So is 80, the Content ef the other Sphe:e, on F, 
to 7.44 its Axis, on C. 


5. Examp-{"Side «.. 2 oY To find the Side 


Guven a of a Tin Cube 


Golden Cube of the ſame 
whoſe C FWerght 240 Ounces) Weight ? 


As +3895, the Tab-number for Gold, on E, 
is to 2, its Side, on C; 
$o is 1.0000, the Tab. number for Tin, on E. 
to 2.74, its S;de, on C, 


. 


PROB. 


'e 
{- 


Co 
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PORB. XIL 
Given any owe) To find the Cube- 
ro 


under 1000000 : of. 
O extraR the Cube-root 5 is to find ſuch a Num- 
ber which Multiplied into its ſelf, and that 
ProduF by the Roo > 4-5-6 the given Number. 
If the Lines G and E be applies one to another; 
ſo as 1o at the end of C be even with 1000 at the 


end of E, then a any Number on E is the 
—_— on C, © Contr. 


If the C 1.4.7 YDute-C Firſt 


Num- find Radius of E, and 
ber 2.5.3 Seco againſt it on C 
conſiſts it in  isthe Cube-root. 
of 3.6.9 Jthe © Third 


Which muſt confiſt of as many Places, as there 
are Periods in the Arithmetical Extrason. 


293% 6: Fi Fa * 6: 
35.95 ot 
LY 27 Third ES 
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SE CT. Ill. 
Uſe of the Rule in Fellowſhip. - 


| ri tr either double or- ſingle (that is) _ 
either with, or without Time, 


6. 1, Of Fellowſhip without Time. 
Fellowſhip without Time ſhews how by the re- 
ſpeRive [oP with the whole Gain or Loſs; To 


d each particular Perſons Gain or Loſs, without 
any con fideration of Time. 


PROB. XV. 
Five Merchants 


C.D.E.F.avdG makef By which they gain 
a Company, C put into\, 50 1. what is each 
Stock $41. D 72 Lf Man's ſhare of be 
E 481. F 541. and\ Gain ? 

G 421. 


# HE reſolution hereof by the Cuſtomary Me- 
thod (there being Five Numbers fought) re- 
quires five Proportions, but all done at once ſetting 
the Rule, thus : 


As 3oo, the 
rhole Stock, on 
B, is to 50, the 
hole Gain, on 
A, fois | 


Stockon B to 


Ch.II. Of Arithmetick. 25 


PROB. XV: 
Three Merchants?' 
CD and E enter into 


Partnerſhip, C put in | To find what Stock 
25 L. more than D, Qeach put in, aud 
ond D and E together | what are C and D's 
put in 34 |, the Gain || Shares ? 

is 66 I. of which E's | 
Share is 21 be 


| 


1. A S1onB. | 
. is to 35, the Exceſs of C's Stock a» 

yove D's, oh Az; 
So 13 66, the whole Gain, on B, 

to 2310 on A, | 
2. ASionB, . 

is to 84, Dand E's Stock, on A ; ' 
So 18 66, the whole Gain, on B, 

to 5544 on A, : 
3. As1 onB, | 

is to 84, D's and E's Stock, on A: 
Sos 21, E's Share of the Gain, on B, 

to 1764 on A, 


And 2764 taken from 7854 (the Sum of the two 
firſt Products) leaves 6090 which reſerve. 


4. As 87, the Sum of the whole Gain and E's 
Share on B, FED ira 


zWtortonA; 
So is 6090, the reſerved Remainder, on By 
| to 70, C's Stock, on A. 
© Therefore D's Stock is 35, and E's 49, according 
to the tenour of the Rve/tzon. 


B: | B $. 2, Of 


- 
| 
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'S. 2. Of Fellowſhip with Time. : 


* Fellowſhip with Time is when divers Partners 
-- make 4 joynt Stock,, and each draweth out, or put- 
- eth inzo it, when and what be pleaſeth according 
as bis Occaſions require. 


'PROB, XVL 


"Two Merchants C and D 
"wake a Company, by which | 
_ Gain 50 1. find each 


oh? I wy coach 


J, As 1 400 C 
on B,1z Stock en A. 
*L0 36 408D' \ 


2. As = = 400 Non 4 " 24-75 Moy 


B,is to 5o on 
A, ſo13 4o08D* \t 25.250) _ 
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PROB. XVIL 
Two Merchants C and DY. 

enter into Company, and lay 
in a Stock of 277 I. the Gain To fnd what 
2 99 þ. which they equally Sdibin® Stock 

are.” bh ; 
- "=p FRED ing put int 

"Chi Parr Catenbs | 
NS | 


* A Sr6, the whole Time their Stocks were in 
4 Company, on B, 
is to 277, the whole Stock, on A ; 
So is 9,the Time D's Stock wasin Company,onB, 
to 155.81, C's Stock, on A. . 
And ſois7, the Time C's StoQſhas in Com- 
pany, on B, 
to121,19, D's Stock. on A, 


SECT. IY., 
Uſe of the Rule in Alligation. 


Lligation is eather Medial, or Alternate. 


$. 1. Of Alligation Medial. 


Alligation Medial teaches how by the Quantities, 
and Prices of ſeveral Szmpies ta be mixed, to 
find the Price of any part of ſuch Mixture. 

| - B > PROB 


$3 — Of Arithmetik. -Ck IL. 


'P.R O B. XVIIL. 


A Chandler mixeth together 
Oats at 160 5s, To find 
I6 5, 8 of how much 
Barley at \, L one Quar- 
24. 5+ { ter of this 
Beans at _ A Mrxtare is 
20 $5. 
A) 44, the Sum of the given Simples, on-B, 
is tog20, the whole Value, on &; 


.. So is 1,the Quantity whoſe Price is ſought, on B, 
£020.91 0n A, that is, 20 5. 11 d. fere. * 


$. 2. Of Alligation Alternate. 


Alligati ernate teaches how by. the Prices 
of ſeveral Sis, to find what Quantity of each, 


eo mix together, ſo that the whole Mixture may 
.. bear a given Price. 


| PROB XIX 
-A Grocer bath four\ 
| ſorts of Sugar, v1z. of 

I24. per L.. of 10 4, 

per L. of 6 d. per I. To find how mach 
and of *4, d. per l, of 2 be muſt aſe of each'2 
which he wenld make 
's Mixture of 237 |, 
.worth g d. pert. '} 

Shall , here for brevity fake om'* the ſeveral ways 


. of Linking or Conpling the Ratcs of the given 
| | | San les, 
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Simples, and refer you to Sir Fonas Moor, Mr. Kerſey, 
and other Authors that Treat largely on Alligation, - 
and only ſh:w the ſpeedy performance thereof by 
the Rule. 


The Prices being here difpoſed (Cn [5 
of, and Linked as in the Margin, 12'® iz 
the Sum of the-ſeveral Differen- 
ces from the Mean Price 13 12. 


Sum 13 

As 12, the p5 Firſt \2 $98.75 Dy; 
Sum of .the\ £ =. 0 
Differences,on 3 Second S 59-25\ off each 
B, is to 2376 = Sort to be 
( the whole \1 Third = J29-75\ mixed, on 
Mixture) on LD A X 
A; So is 3 Fourth & * 59.2504 **- 


The ſame Method will hold in all th ious Ways 
of Linking the given Prices, wherebyThe Quanti- 
ties ſought are as. often altered as the Queſtion ad- 
mits of various Alligations, 'and yet all true, and 
the Mixture thereby tound will bear the given Price. 


B 3 CHAP. 


| 
| 
[ 
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Of Military Ozders. Ch.IHL. 


— _— — 
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CHAP. UL 
Uſe af the Rule in Military Orders. 
Battle is © Square Battle. 


conlidered las af Double Battle. 
either in reſpect TO! JBattle of the 


of the number g Men it 8&&-Y Grand Front. 
of Men,or Form \ "ker 2 Battle of Pro- 
« the Ground : portion, 

In reſpect of | Ew of the { Square. 
the . Gr ound 1 it 13a Oblong.. - 

And is diftin- \ Open Feet diſtance 
Kuiſhed into ,9e3 - 3! both in Rank, 
'Orders, va Cloſe 1.5 ) and File, 

PROB I: 
'CL To Order them into 
& Square Baille . of 
| Men (that is) as many 

Given an wumber | in Rank as in File; 
of Soldiers. and to find how many 

| Square Feet of Ground 
they will take up at 
; Open Order ? 


Þ Xawple. Let 2704 be the number of Soldiers. 
Apainſt 2704 on D is 52 on C, the Depth in 
Rank = File, then : 


As 


Ch.IL' Of Military Ozders. 21 
Az 1 on B, = 
is to 3, their Order, on A; 
So.is 52, the Depth in Rank and File; -on B,” 
to 156 on A. | 
Which find on C, and againſt it on D is 24336 
the Square Feet of Ground, 
Here the number of Men in Rank and File are - 
always equal, though the Ground they ſtand oa 
be not an exa& Square. 


PROB, Il: 


: 3 To Order them into + 
a Double Battle of 
Fe <_ iy (ny 6) entre 
$4VeR many im Rank as i 
of Sellers? 5 File ; and to find bow + + 
many Square Feet of 
Ground they will take 
4p at Cloſe Order ? 


Fe Xawple Let 3600 be the numbers of Soldiers. 
Againſt 1309, half the number of Sol- 
diers, on D 18 36, &c, on C the Depth in File, which 
doubled is the Depth in Rank, 

2, As 1 on B, 

| is to 1.5, their Order, onAsz; 

So is 36, the Depth in File, on _ 

\ to 54, the Breadth of the Ground, on A.' 

And ſois 72, the Depth in Rank, on B, | 
to 1080, the Length of the Gro:nd, on A: 
3- As 1 onB, 
', Iisto54, theBreadth of the Ground, on A ; 
So is 1080, . the Length of the Ground, on B, . 
to 58x20, the $4 uare Feet of Ground, on A, 


id PROR; + 


- be... Jo b. > 
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PROB. II. 


| " To Order them into 
Bien 6 ” SOT Re), Battle of the grand 


| 0 Front (that «) four 
of Soldiers: imes as many in Rank 


as 11 File. 


Þ Xwple. Lep 2048 be the number of Soldiers. 
Againſt 512, a Quarter of the number of 
Men, on D, is 22, &c. on C the Depth mn File, and * 
4 times 22 18 88 the Depth in = þ 
And by Prob. II. you may find how many Square: 
Feet of Ground they will take up at any Order. © 


PROB. IV. 


Given any number ( 
of Soldiers to be or- 
dered intothree Square J To find bow many: 
Battles according toNmuſt be in each From? 
ive Proportion of 5.7 | 
as 10; | 


Þ Xawpte, Let 6000 be the number of Soldiers 


- "8 2, {| 6000 £5 
the Sum of \the 

the. Terms, Jnum- 

of the given ber of Y/ 

Proportzons JMen on 

on B, 18.to { A,So 4 Io 2727.27 


x Whoſk 


1363.63 J 


1. Yo 
C I91010 FP & 
© 


the Terms of the 
Propor!1im on B, to 
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, Whoſe reſpe-F . 1296 
Etive Square- on og 3 349 
ro0ts ACE 270 4 
Sum -— 5849 
Number of Men to ſtand afide— i 5 E--- x 


' - Which may be employed as Scouts, Centinels, or 
other ways, for FraGions in Military Orders are 
always negleQed, 


PROB, V. 


Given any number hs 
of Soldiers, and their To Order them in- 


; ; to a Square Battle of 
od in. Rank and Ground. of 


ÞXample: Let the number of Soldiers be 2400 
their Diſtance in File 7 Feet, and in Rank 3 
Feet, 
I. As 7, their Diſtance in File, or B, 
is to 3, their Diſtance in Rank, onAz 
So'is 24c9, the number of Soldiers, on B, 
to 1029. a fourth Number, on A. 
Which find on ©, and againſt it on C is 32 &. 
the Depth in File. | 


2. As 32, the Depth in File, on B, 
isto 1 on A, 
So is 2400, the number of Soldiers, on B; 
to 75, the Depth in'Rank, on A. 
Here though the number: of Men in Rank and 


File are not equal, yet the Ground they ſtand on mult: 
always. be a perfett Square. 


Bs PROB. 
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PROB VL 


Given any number@ To place them in 
of Soldiers, and the JRank and File ac- 
ak in Rank and cording to any given. 


Proportion. 


Þ Xample. Let the number of Soldiers be 3000, 
- therwDiſtance in File 7 Feet, and in Rank 4 
Feet, and let the Length of the Ground for the 
Rank be in Proportion to the Length of the Ground 
for the File, as 9 to 5, 

t A810nB; . 

+ 1s to 63, the Rectangle of 7 and 9 the Di- 
france in File, and Proportional number for the 


Rank, onA; 


So is 3000, the number of men, on B, 
to 189000, 4 fourth Number, on A. 

2, As 20, the Rectangle of 4 and 5 the Di- 
ſtance in Rank, and Proportional number tor- the 
File, on B, 

wtoionA; 
$o is 189000, the fourth Number, on B, 
to $430 on A ; 
Which find on D, and :gainſt it on C 1s 97, Sc, 
the Depth in Rank, 

g. As 97, the Depth in Rank, on B, 

wtolonA; | 

$0 is 3000, the number of Men, on B, 

to 30, the Depth in File, op A. 


 PROBA 


ye "uy 


' which are 256 Muſ- 
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F PROB. VIE 
Given a Square To find bow many 


7 \Ranks muſt be in the 
; apt he whole Square” Battle, - 


2... . Jand-bow many Pikes 
ty 6 Rane of Ten: and Murketess, 2 o 


Ind 8100 on D, and againſt It on C is go, the 
namber of Men in Rank and File : Now ſeeing 
there muſt be. 6 Ranks of Pikes about the Musketeers, 
there will be 12 Ranks leſs of them both in Front 
and Flank than.in the whole Body z therefore Sub- 
ſtrat 12, from 9o and tbe Remainder is 78 which 
find on C, and againſt it on Dis 6084 the number 
of Musketeers, which taken from $100 the whole 
Body, there remains 2016 the mimber of Pikes. 


PROB. VIE 


Given a Square 
Battle of Soldiers in 


To find cow many 
Deep the ' Pikes muſt 


be to continue the per- 
keteers encloſed by 
320 Pikes : fe# Square ? 


1, Y7ind 576 the whole Battle on D, and apainſt 
it on C15 24 the Side. 


2. Find 256 the number of Mauzketeors on D, 
and againſt it on C is 16 the Side. 

Which taken from 24 the Side of the whole Bar- 
tle reſt 8, whole half 18 4 the number of Pikes 5n 


PROB- 


Depth, 


'236 © Of Intereſt,” hiv: 


Given a Square 

whoſe Side is 330 \ To find the Side off 
Feet, in which maya Square, in which 
be Lodged 1000 Sol- )may be Ledged 5000 ? 
dierss.. 4 


$1000, the firſt number of Soldiers, on D, 
is to 300, its Side, onC ; 
$0 is 5000, the other numberof Saldjers, on D, 
toG1, its Szde, on C. 


i. tt um_ 
— Ou 
—— ——— —— 
— __ 


E/e of the Rule. in Intereſt. 
| Wt is either Simple or Compound. 


tt. Ln 


'$. 1. Of Simple Intereſt. 


' Simple Intereſt is the Increaſe which ariſes from- 
#he Principal only, and is grounded on a Rank, of 
Numbers Arithmetically Proportional, | 


PROB. 
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- PROM L | 
Giventhe Principal, 4 To find the A- 
1m 


Time, and Rate : ount. 


| eas What will 15.51. Amount to in 1% 
Tears at 6 |. per Cent, per Ann. ? 
i. As 1 onB, 
is t0 ,06, the Rate of Intereſt, on ds - 
So is 12, the given Years, on B, 


to .72, the Inter of 1 1. in chat Time,on A. 
2, As10nB; 


isto 1.72, the Amount of 1 Lin 12 rome Az 
So 18 15.5, the Principle, on B, 
to 26,66, the Amount, on. 'A. 


PR O B. II. 


Given the Amount, $ To find the Prinz 
Rate, and Time; * Qcipal, 


Xample. hat is 26.66 |. due 12 Tears hence 
Ek worth #n ready Mony at 61. yer Cent.per Ann. ? 
By Prob. 3. the Amount. of 1 /. in uz Years is 
1-72, then ſay : 
As 1.72, the Amount of x /. in that Time, on B, 
Is tortonAz; 
Lo is 25.66, the given Amount, on B, 
$0.-1.5-5, the Principal, on A. 


PROB; 


;$. Of Anteref#, Ch.IV: 
PROB. Ill. 


Amount, and Rate: 2 *79 find the Time, - 


Kample. In kew many Tears will 15.5 |, 4- 
mount to 26.661, at-6 |. per Cent. per Ann. ? 
1. As 15.5, the Principal, on B, 

istoronA; 
$o is 11.56, the Intereſt, on. B, 
to .72, the Intereſt If x /. in 12: years, on A, 
2. A$.06, the Rate of Intereſt, on B, 
is toronA; 
So is .72, the Intereſt of r 4. in that Time, on B, 
to 12, the Time, on A. 
Note, the Amount leſs the Principal is the Intereſt. 


» 
PROB. IV. 


© Groenthe Principal, © yer 
Amount , and Ted To find. the Rate. 


Kample. At what Rate of Intereſt will 15,5 |. 
| Amount to 26,66 |. m 12 Tears ? 
As 186.the Fact of the Principal and Time,on B, 
wstolonA; | 
So is 1116,the Intereſt multiplied by 100, on B, 
to 6, the Rate, on-A» 


PROB, 
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PROB. V. 


Given an Annuity, F To find the A- 
Time, aud Rate : mount, ©: 


| gas eop What will an Amity of 62 |. A- 
—d mount to in 4 Tears at 6 1, per Cent- per Ann, 
1. As10nB.;. : 
1s to .o06, the Rate of Intereſt, on A'; 
So-is 62, the given Annuity, on B, - 
to 3.72, its Intereſt in one Tear, on A: 
2. As1 onB, | 
is to 3.72; Intereſt of 62). in one Year,on A; 
So is 2, half the given Time,. on B, 
to 7.44, the Intereſt of the Annuity for half 
the Time, on A, - 
3+ AxxtonB, ' @ - 
' 18 to 7:44, the Intereſt of the Annuity for 
half ihe Time, on A. 
$o-1s 3, the given Years lefs 1, on B, 
: to 22.32, the Intereſt of the Annuity, on A. 
To which add 248, the four Anna Payments, 
the Sum is 270-32 the Amon.) 


PROB. VE. 


Gruen the Amount, F To find the Pre- 
Time, and Rate; {ſent Worth. 


1XKample. What # the Preſent Worth of an An 
nutty whoſe Amaunt is 270.321. to continue 
4 Tears at 6 |, per Cent. per Ann. ? 


| By Prob, the Amoynt of 1 /, in4 Years is 1.24 
Az 


then lay ; 


v 


As 1-24, the Amount of 1 /. in 4 Years, on B, 
stolonA; ; | 
So 18 270.32, the given Amount, on B, 
to 218, the preſent Worth, on A. " 
But becauſe all preſent Worths either of Principal 
Sums, or Annuities due at any Time to come, ought 
to be conſidered in a Geometrical Proportion accord- 
ing to the ſeveral Rates of Compound Intereſt, there- 
fore all Calculations of Annuities at Simple Tntereſt 
ought to be rejected as erroneous and uſeleſs. 
Note, If you Multiply ,0027397 26 (the Decimal 
for one Day) by .06, .07,08, &c. per Cent. the-Pro« 
4&4F will be the Intereſt of 1 /. for a Day. 


$. 2. Of Compound Intereſt. 


Compound Intereſt is the Increaſe which ariſes 
from the Principal and Intereſt, and is grounded on- 
' 4 Rankof Numbers GeomeMWically Proportional; For : 
As 1 on B, 

is to its Amount in one Year, on A ; 

Sois the Amount in one Year, on B, 

to the - mount in two Tears, on A. 
And (o is that in 'wo Tears, on B. 

to that in tbree Tears, on A and fo on, Ther: 
Az IT Ot B, 

ts to the Amount of 1/.inany givenTime,on A; 
$o is any given Sum, on B, 

to its Amount in the ſame Time, on &, 


2 


PROB. 
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PROB. I. 


Given the Principal $ 
Time, and Kate*: - : Tofind the Amounts 


Xample. What will 15.5], Amount to in 12 
Years at 61. per Cent, per Ann, ? 
As 1 on B;, 
isto 2.0122, the Tabular Amount of 1 4. in- 
12 Years, on A; 
So 1815.5, the Principal, on B, 
to 31.189, the Amount, on A, 


But if the 2» & , Þ' Sf 


3 fn wy. Sa 
zerval between 4 27375 Mn 
any two Pay a 18245 | other 
ments be lels, 7 91,259 \,ofDajythar © 
than, a Jear ; pq 30.416 Pfalls be- 
conſider what | | 7 tween ſuch 

*. 0 * ven parts 
Part it is-whe- | of the Tear, 
ther L 3063 3; Ts J 


Example. What will 42. Amount to in 1064, , 
Days at 61. per Cent. per Ann. ? 
. As10nB, 
is to 1.0167, the Tabular Amount of 1 þ 
in 104 Days, on A; ' 
$o is 42, the Principal, on B,. 
to 42+703, the Amount, on A. 


Amzatart 
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Ch.IV. 


Hf Intereſt. 
"Amount of 1 x /. Sterling at 64. per Gent, per An. 
6 - — 
Tea.| O 4 Il z 
o} 1.00000 | 1 <4 —— r. road 
1} 1.06000 | 1.07555 | 1.09134 | 1.10735 | 
C4 1.12360 I .14009 1.15682 | 1:17379 | 
31 1.19102 | 1.20849 , 1.22623 | 1.24422, | 
| 4 1.26248 | 1.28100 | 1.29980 | 1.31887 |. 
5! 1.33922 | 1.35786 | 1.37779 { 1.39800 
” 6| 1.41852 | 1.43933 | 1.46045 | 1.48188 | 
7] 1.59363 | 1.52569 | 1.54808 | 1.57080 
+ L 59385 | 1.61724. | 1.64097 | 1.66505 [| 
9| 1.68948 | 1.71427 | 1.73942 | 1.76495 
ro! 1.79085 | 1.81713 | 1.84379 t 1.87085 
11] 1.89830 | 1.92615 | 1.95442 | 1.98310 | 
12} 2.01220 f 2.04172 | 2.07168 | 2.10208 {: 
13] 2.13293 | 2.16423 | 2.19598 | 2.22821 
I4| 2.26090 | 2.29408 2.32774 | 2.356190 
15! 2.39656 | 2.43172 | 2.46741 | 2.590361 
16, 2.54023 | 2.57763 |} 2.61545 | 2.653893 |} 
17] 2.69277 | 2.73229 | 2.77238 | 2.81306 J- 
18] 2.85434 | 2.89622 | 2.93872 | 2.93184 | 
19] 3.02560 | 3.07000 | 3.11504 | 3.16075 | 
20] 3.20713 | 3.23420 | 3.30195 | 3.35049 
21 | 3.39956 | 3-44945 | 3-59906 | 3.55142 
22 | 3.60354 | 3.65641 | 3.71007 | 3.76451 
23 | 3-8$1975 | 3-87580 | 3.93267 | 3.99038 
24 | 4.04893 | 4.10835 | 4. _ | 4.22980 
25 | 4.20187 | 433489 ' 4.41875 | 4.48359 
26* | 4-54938 | 461614 | 4-68388 | 475261 
27 | 4.82235 | 4.89311 | 4.96491 | 5.93776| 
28 | 5.11169 | 5.18669 | 5.26280 | 5.34003 
| 29 | 5-41839.1 5-49790 | 5-57857 | 5-66043| 
| 30 | 3-74349 | 5.82777 | 5.91328 | 6,00005 
31 | 6,08810 5 Ss As; 
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Wing nc Amount 
S jof Days |of 11. at6l. 


Decimal: } Amount 
O of Days |of 11.at6!. 


4 
. 


= ifor fimple|per Cent. || R for ſimple|per Cent. | 
 |Ditereſt, |Comp.[nte *"Untereſt. Comp.Int,| 

I [-0027397 [1.000160 | 311.0849315]1.004961 

21.00547951|1.000319|]| 32].0876712|1.005122 
3|/.0082192|1.000479}| 33[.0904110| 1.005282 
4|.0109589| 1.000639 34-0931 5071 1.005443 

{ 51.0136986|1.000799'| 25!.095890al 1.094602 

$ 6 -0164384| 100118] 36,.0986301 1.025764 

| 71.0191781][1.001118|| 371j.101369911.005924 

| 8[.021917$|1.001278j| 38[.1041096|1.006085] 

' 91.C246575|1 991438 | 391-1068493| 1.006245 

1 10!.027397J'I.001 508! 4aol.ro953589g0! 1.006406 
11].0301370[1.001758 | 4AIl|.1123288] 1.006567 
12|.0328767]1.001918|| 42|.1150685|1.00672.7þ 
1T31.0356164|1.002077|| 43].1178082|1.006888 
141.0383562|1.002237|| 44|.1205479] 1.00704 
151.04109591 1.002397|| 451.1232877t1.007210 
16].043835611.002557; | 46].1260274 
17].0465753{[1-002718|| 47|.1287671 
18].0493151[1.002878]| 48}.1313068 
19] .0520548| 1.003078}} 49'.1342466|1. 

20 054794511 1.003198|| 50l.1369863 
21 [.0573J34211.0033583]| 511.1397260]|1. 
22|.0602740 1.003518|| 521[.1424657|1. 
23|.0630137|1.003678|| 531.1452055|[1. 
24/.0657534|1. -993939[} 54/-14794521 1. 

{ 25!.0684932| 1.003999! | 35.1 50684911. 
26,.0712329|1.004159|| 561.1 5342471. 
27|.0739726[1.004320]|} 57].1561644 
281.0767123(1.004480|| 58[.1589041 

| 29].0794520|1.004640|} 59].1616438|1. 

j_32 .0821918\1.004801:} 60, 16438361. 
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i. 


O 


e |Decimals| Amount s 
S| 


of * Days. of 1 1. 


| 8 


oe 
v 


>, 


Decima's 


Amounts 


of Dy: of 1h 


_— cc 


1671233) 
1698630 
1726027 


e1733425 
1780822 


1.009786, 
1.009947 
1.010108 
1.010269 
1.010431! 


g1 
O2 
93 
94 


22493151 
.2520548 


+2547945 


1.014633] - 
1.01479) 


1.014937 
1.015119 


951.2602749"1.015251 


.1808219 
.1835616 
.18630141[1.010915! 
.1I890H11'1,01 1076, 
1917808 1.011237 


I:0IO7J3 


0105921: 


96 
97 
- 98 
99 


I 0O 


.2630137 


2657534|[1- 


.2684931 


2.712329 


27397261 1.6 


1945205|[1.011398 
721.1972603[1.011560 


73|-2000900| 1.011722 
'.2027397|[1.011833] 


74 397 
75 -2C54794 1.012045 


1908 
IO. 
I03 
IO4 
105 


761.2082192!1,012207 
77|.2109589{[1.012368 
78|.2136986|1.012530 


79/.2164383| 1.012691 
$01.2191781 1.012853 


106 
107 
108 
109 


I10:.3913699'1. 


* 


;,2767123 


.2794520[1. 


.23821918 


2849315 
2876712 


.2904110 
+2931 507 


.2953904|1. 


.2986301 


.2219178[1.013015 
.224657511.013177 
2273973 1.013338 
.2301370!1.013500 
.2328767' 1.013662 


[111 
112 
113 


114 
I15 


.3041096}1. 


:3068493 
.3095890 
.3123288 


.235616411.013824 
[.2383562[1.013986 
.2410959|[1.014147 


Bg 


.2438356|1.014309 
(.246575 1.014471 


311 


10) 


116 


I17 
118 


119 


120|.328767111.019346 


-3203479, 
$3232877 
.3260274 


-31526851 1.01 
.3178082|1. 


£.018853 


1.019016 
1.019179, 
[ 


Days 


Ch IV. 


| or Intereſt, 


e7 \Deci 'mals| Amounts 
S [of Days. | 


of I þ 


[121 
122 
1123 
124 


+3315068 
.3342466] 1.019667 
+3369863 
-3397260 


126 
127 
1128 
129 


1,019504 


1,019830 
1.019992 | 


[125\.342465711.020155!!1 


3452955 
.3479452|1.020481 
. 3596849 
.3534247| 1.020807 


1131! 
1132 
133 
134 
135 


130]. 
.3589041| 
.3616438;1.021296 
$.3643836|1.021461- 
$.3671233 
.36986301(1.021785: 


I,.020644 


1,020970 


FOI WY — NY CO OI In —_. = 


© |Decimals PEP | 
= [of Days. lof il. 


LAS 


1.020318! |1 


—_—— 
* 
= OY, 


1.021133 


I.O2 1622 


136 
137 
138 
139 


+3726027 


+3753425 
.3780822 I.0222/75 | 


1140 


1.021948 
I.O0221 ah 


.3808219|1.022438|| 
. 38356161 1,022601 


IAI 


143 
144 
145! 
I46 
147 
148 


$3363014 
I42|. 


1.022.765 
1.022.928 


.3917808|1.023091 
462364 1.023234 
$3972603 


1.023418 


4438356}: 


[1751.479452 I 


.4000000| 1.023581 
4027397 
49534795 
I49{.4082192[1 


[1 52 .41095 gl I. 024235 


1.923745 
1.023908 
.O2407l 


.4904110 
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Decimals 


O 
X Jof Days. 


Amounts 


of 1 /. 


| 


= 
(8 


S|Decimals 
of Days. 


— 


Amount s 


of 1 |. 


181 
482 
183 
154, 


N 


4958904 
4986301 
5013700 
Cor het 


1.029316 
1.029481 
1.029645 

1.029810 
1.029974 


| 


213 
212 
213 


214 
215 


5780822 |} 


.5808219 
.5J835616 


5890411" 


.5863014/1. 


185/.5068493 
18 .5095890| 


.5123288 
.5150685 


.5178082|1. 
.5205480! 1. 


1,030138, 
1.030803 
1.030467 


216 
217 
218 
219]. 
220 


5917808; 
3945205 
«5972603 


.600G000 


6027397 


1.035084. 
1.035249 
1.033414. 
I .035580 
1.935745 


191 
192 
193 
194 
195. 


$5232877|1. 
52602741. 


-5287671 


I.OZI2YO 
1.031455 


. 5315068 
5342466] 


1.031619 


221 
1222 
1223 

22.4 


196|. 
1197 


108 
$44 


$5397260|1 
«5424658 
3452055 


o 


2Zol 
2O2 
2.03 
204 
205 


2001-34794 32! 1 
5506849 
5534247 
5561644 
5589041 
5616438 


$5369863'1.031784; 


1.031949 
1.0321 37 
1.032278 
1.032443 
1.032608 
1.032773 
1.032938 
1.033103 
1.023268 


| 


225 
227 
228 
229]. 
|[230). 
231 
232 
233 
2.34 


60547941 
.6082192|1 


:6109589 
.6136986 


2251.6164383/1, 
6191781 


:6219178 
62465751 
273973 

6301370! 
11.6328767 
.6356164 
.6383.562 
.6410959]1 


235 


643335611 


7[1.037565 


03591 
1,03607 
1,036241 

1,036407 
1.036572 
I. 036737] 
LL OIEIEG 

DITOEY 

1.037234 
1.037400 


I 037731 
1.037897 
+033062 
.038228] 


206 
207 
08 
209 
2lO 


.J643530 
5671233 
. 5698630 
5726027 


1.933433} 
1.033598 
1.033758 
1.033928 


230! 


12.37] 
233 


2.39 


2.40 


6465753 
6493151|1 
.6520548 
6547945 


6575342 


[1.939957] 


| 

1.038569 
1.03372 5 
1,035d9; 


3753425 


T. 034023 


Days 


Ch. IV. 


Of —_— 


—— 


| St IP 


[of Dogs. lof 


Aman: | Ty” |dmount 


:6602740 
.6630137 


-6657534 
.663293 1 


12451.6712329 


I. 039223] 

1.039389 
1.039533 
1.039721 


1.039887 


.7506849 . 


6739726 
.6767123 
[6294520 1.040385 
.6821918 
2501.684931 5 


[1.040053 
1.040219 


1.04051; 
1.240717 


_ 


| [.6876712 1.040888 
69041091 
331-6931 507 1.041216. 

«6958904 1.041382 
[55!.69863011 1.041548 


.041050 


— 


— 


on 


|.780821911. 


- Io... 
mm m—_—_ 


þ 


- AS 


56'.7913699| 1.041715 
2571.7041096| 1.041881 
258] .7068493| 1.942047 
(259|.7095590 
250. 1123288 


[7835616 a 


1.042214, 
1.042330 


[280| 7671233) 1.0. 
311.7698630{1. 
brand : 


[ .047050 
[1.047217 
1.947334] 


715068511 .042.546|j2 
.717808211.042713 
.7205479| 1.042879 
'.7232877| 1.043046 
1265'.7260274\1. 043212 


y 7972603 
292 .Boo0000|1 
293[.8027397 [1 
294 8054794 . 


F Sd” 1 £m Sen tn. DR 


ol har 1.943379 1.04838 
-731596811.043545 1.04855 
poorer» 1.043712 1.04872 
. [2691.7369863|1.043879' 1.04$8 
2701.7397260| 1.044045 1.049057 


1.047331 
1.047719 
.047886 


— 


wh. kn SL. 


| O 
< 
[301 

302 
- 1303 


Amounts 


of 10, 


Decimal; 
of Days. 


|£ 
V 


Detimals 
'of Days. 


Amounts 


of 11. 


1.049225 
I.049393 
1.049560 


38246575 


+8273973 
.8301370 


1336 
337 
338 


92053479 
9232377 
.9260274 


1.055104 
1.055272 


1.055441 


394;.5328767 
3951.8356164 
3061.8383562 
8410559 


1.049728; [339 9287671 
1.049895'! 3 


401.931 5068 
1.050063 |[341.9342466 - 
1.950230||342|.9369863 
.84333561[1.050398 
+$465753!1.05056E; 


343|-9397260 
344|-9424657 
$49315111.05073411345 
.8520548 


3451.9452955 
1.050901 34s +94794521|1. 

854794511.051021|[/347[.9506849]I. 

$575342|[1.051237[|343[-9534246[1. 

.8602740|[1.051405 |349 

.8630137: 


9561644{1. 


1.051573:|350|.958904111. 


$ 

317 
318 
319 


[abig 
3201.8767123 


8657534] 


: 1.051738 
+8684931 


1.051908 
1.052076 
1.052244 
1.052412 


8739726 


| 


351 
352 
1353 
354 


.9616438| 1. 
96433361. 


.9671233 


353 


.9726027 


.9698630|1. 


322 
323 
32.4 


326 


327 
328 


321" 


3251.8904109 


1329 
33© 


.8794520| 
.8821918 


8849315 
8876712 


1.052530 
1.052748 
1.952916 
1.053084 


356 


1.9753425 


1.053253 


3581.9808219 
360|.9863014 


.8931507 
8958904 
.8986301 
-9013699 
.9041096 


1.053421 
1.053589 
1.053757 
1.053925 


1.054094 


357 |-9780822 ; 


359/-9835616 J 


1.059154 


361 
362 
363 
364 
[365 


9890411 
.9917808 
+9945205 
.9972603 


|, OGHDOOOO 


1.059323 
1.039492 
1.059662 
1.059838 


1.060000 


331 .9068493, 1.054252 
332/.9095890|1.054430 
333 -9123288 1.054599 
334-91 50685 1.054767 
3351.9178082 1.954935 
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 PROB- Il. 


Given the Amount, 39 To find the Prin- 
Time, and Rate : cipal. 


hence worth in ready Money at 6 l. per Cent. 
per Ann ? 


As 2,0122, the Tabular Amount of 1 /, in 12 
Years on B, | 
8 tolonA; 
So 1s 31-189, the given Amount, on B, 
to 15.5, the —_ Worth, on A. 


PRO B. II. ? 


Given the Principal TY 
Amount, and Rate : 7 To find the Time; 


Kample. In what Time mill 15.5 1. Amount 
þ t0 31,1891. at 6 |, per Cent, per Ann ? 
As 15.5, the Principal, on B, 
istoronA; 
Sois 31.189, the given Amount, on B, 
to 2.0122, Amount of 1 /, in the Time, on A; 
Againſt which in the Table is 12 Tears, 


PROB. IV. 


Given an dadaig,), To find the Ar- 
Time, and Rate. rearapes. 


þ Eve What ſhall 33 1. Annuity forborn 14 
Tears Amount t0 at 6 |, per Cent, per m_ 
$ 


| Day What is 31.189. due 12 Tears 


— + — Ol IR th n—_ — ——_ 
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As .,06, the Annual Intereſt of 1/. on'B, 
is to 1.261, the Amount of 1/. in 12 years 
per Table leſs 1, on Az; 
So 1s 33, the given Annuity, on B, 
to 693.5, the Arrearages, on A. 

And when the Rent'is payable Half Yearly, or 
Quarterly, the firſt Term in the Proportion muſt be 
the Intereſt of 1. for Half a Tear, or Quarter ac- 
cordingly, &c. 


.08 

05942 
-03923 
«01943 


ar 81. per Cent.:s 


{ 4a Quarter. 


. 
PROB. V. 


Gioes the drrear-y To fad the 4. 
3 


ages, Time and Rate : 5 nutty. 
F Xawple. If the Arrearages in 14 Tears be 
693.5 l. at 61, per Cent. per Ann. what 55 the 
Annuity ? ; 
As 1.261, the Amount of 1 1. in 14 Years per 
Table leſs 1, on B, 
istv.06, Annual Intereſt of I lin a Year,on A ; 
So 18 693.5, the given Arrearages, on B, 
49 33, the Annuity, On A, 


Th WW 


_ 
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PROB. VI. 


Given the Annuity, 
Arrearages,and Rate Jo To find the Time. 


XKample. In what Time will 33 1. per Ann. 
Amount to 693. 5 |. at 6 |. per Cent, per Ann? 
As 33, the given Annuity, on B, 

is to 693.5, the given Arrearages, on A ; 
So 1s .06, the Intereſt of 1 /. in a Year, on B, 
to 1.261 on A, to which add an Unit. 


And againſt 2.261 the Sum in the Table is 14 the 
Time, 


PROB. VIL 


Given an Annuity, To find its preſent 
Time, and Rate : Worth. 


Þ ample What is an Annuity of 33 |. per An, 
to continue 14 Tears Worth in ready Moy, 


| allowing 6 1. per Cent, per Ann, 


As .13566,the Fact of the Intereſt and Amount 
of 1 /. in the Time, on B, 
is to 1.261, the Amountof 1 /, in 14 Years, 
per Table leſs 1, on A; | 
© is 33s the given Annuity, on B, 
to 396-74, the preſent Morth, on As 


G 2 | PROB. 


. A ee _ 
ts ee ere een co 
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PROB. VII 


Given the preſent} | 
Worth , Time, and To find the An- 
Rate : muy. 


Kample. What Annuity to continue 14 Tears 
will 306-74 1. Purchaſe at 6 |, per Cent. per 


Ann ? : | 
As 1.261, the Amount of 1]. in 14 Years per 


Table leſs 1, on B, 
is to .,13566, Fact of .o6 into 2.261, on A; 


So 1s 306.74, the preſent Worth, on B, 
to 33, the Annuity, on A, 


PROB. IX 


Given an Annutty,”). | 
preſent Worth, and To find the Time. 
Rate : | 


Kample. In what Time will an Annuity of 
33 /. per Ann. diſcharge a Debt of 306.74 l. - 
allowing 6 |. per Cent. per Ann ? 
'As 14.5392, the Annuity leſg the Fact of .o6 
into its preſent Worth, on B, 
is to 33, the given Annuity, on A ; 


So is 1 on By : | 
to 2.261, Amount of I /. in the Time, on A, 


Againſt which in the Table is 14 the 7ears, 


PROB, 
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PROB. X 


Groen an Annuity 
to commence at theex-( To find its preſent 
piration of any Time Worth at any Rate of 
to come, and to conti \ Intereſs. 
nue any given Time: 


. 

XKample. There is an Annuity of 3: /. per 
E Ann. to begin at the end of 1 Tears, and to 
continue for 2.1 Tears, what 33 it worth un ready 
Money at 6 |. per Cent. per Arin ? 


The preſent C287 Nearsat F 12 4062 /, 
By Probe of 1 2 Co [. per 
VIE - Annuity for ( 7 Cent. (_ 5.59231. 


The difference is the preſent Worth” 
7.9239 [. 


of i /. Annuity for 21 Years at the 
end of 7 Years on — 


; As 1 on B, 
1s to 7.8239, the Differerice found, on A 5 
So is 32, the given Annuity, on B, 
to 250.36, the preſent Worth, on A 


EG 3 PROB, 


— _— — 
= - 
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— 
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PROB. XI. 
3 To find what An- 


nuity to Commence 
Given a Sum of | preſently, and to con- 
Money pajable at any ptinue any given Time, 


Time to come : by Sum will Pur- 


chaſe at any Rate of 
3 Intereſt. | 


Þ Xawple. What Annuty to begin preſently and 
continue 10 Tears will 5001. Purchaſe pay: 
uble at the expiration of Tears at 6 |. per Cent 


By Prob. II. the preſent Worth of & 
$00 /, cue 4 years hence at 6/. per Cents $396,046 b, 


And by Prob. VIII, 396;046 will} 


Purchaſe an Annuity at 6 /. per Cent, > 53.81 L 
to continu? 10 Years of — 


PRO B, XII. 


Given a Leaſe) To find what Rent 
with the Time of its\ the [aid Leaſe is wa- 
Continunce, Fine, and( lued at any Rate of 
Rent : Intereſt. 


Rample. There is a Lea(e for 25 Tears at 1501. 


Fine, and 40 |. Rent per Ann. payable Nearly, 
What Rent is it Worth throughout the whole Term? 


By 


Ch. IV. Of Jnterelf. 55 


By Prob. VIIL. 150 /. Fine will at &/ $4 , 
; per Cent. for 25 Years buy a Rent of — +733 
* To which add the old Rent —— 40, 


The Sum is the Annual Rent —— —— 51,7331. 


POR B. XII. 


Given a Leaſe ind To find the Value 
Reverſion - after any, thereof when it comes 
given Time, with the( into Poſſeſſion at any 
Fine, and Rent : Rate of Intereſt. 

v 
FE Xample. Suppoſe one pay 160 1. Fine, and 20. 

per Ann. for a Leaſe in Reverſuonggfter 13 
Tears ; what will it ſtand him when it comes to be 
#n Poſſeſſion at the Rate of 6 |. per Cent? 


By Prob.I. the Amount of 160 /. in 
13 Years is- ! — $341-269 


By Prob. IV. the Arrearages of 20 /. T, neizth 
the Annuity in 13 Years at 6 /. fer Cent, { 377-243 


| —— 
The Sum is the Value required ————— i giz 
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PROB. XIV. 


Given a Leaſe for) 'To find what Rent 
any Term in Rever- | (either with the like 
fiow after any Tume | Fine, or without) the 
offigned, with a. Fine, > Leaſe muſt Tield. for 

and the Rent payable | the Leſſee to Gain af- 
ll the Time the| ter any Rate of In- 
Leaſe is in Reverfion ; ) tereſt. 


The Canon is Two fold. 
I. Whey the like Fine 35 received, 


P Xample. 1f for a Leaſe of 21 Tears in Rever: 


jon after 13 Tears to come, One pay 160 l. 
ready Mony, and 201, per Ann. during the 13 
Tears : What Annual Rent with 160 |. Fine muſt 
he (when the Leaſe comes to be in Poſſiſſion) re- 


cezve for the 21 Tears, ſo as to have 61, per Cent. 
For his Mony ? 


By Prob. XIII. the Leaſe when it} 
comes into Poſleflion will be Worth >718.912 /, 
at 6 l. per Cent —— — — —— 


The given Fine Subſtract —— ==o—— 160. 


The Remainder 1s I tm 58.912 l, 


And by Prob. VIII. 553.912 Ll. will} 
Purchaſe an Annual Rent for 21 Years > 47-808 |, 
at 6 /, per Cent, Of. amen nn 


2. When 


2. When no Fine 18s received, 


Example. If for a Leaſe of 21 Tears im Rever- 
ſion after 13 Tears to come, one pay 160 |, ready 
Mony, and 20. per Ann. during the 13 Tears: © 
That Annual Rent without a Fine muſt he ſet the- 
Premiſes at (when the Leaſe comes into Paſſeſſon) 
ſo as to gain after the Rate of 61. per Cent ? 


By Prob. XIII: the Leaſe- when it 
comes to be in Poſſeflion will be worth >718.912 4. 
at 6 /, per Cent, —— 


And by Prob. VIIL 718.912 will } 
61.108 1, 


| B————— —_ 


Purchaſe an Annual Rent for 21 Tears 
at 6 |. per Cent, of ——— - 


PROB. XV. 
b To Increaſe the 


Rent in proportion to 
Given the Term of | any Abatement of the 


h | Fine, or the Fine in 
6 996 > Fine, and | proporgion to any A- 


batement of the Rent, 
according to any Rats 


4 of Intereſt. 
The Canon is Two-fold. 


| I, To encreaſe the Rent in proportion to vhe D;- 
minution of the Fine. 


E Xample. If a Leaſe be worth 2501, Fine, and 
44 1. Rent per Ann» payable Tear!y for 14 Tears, 
C5; 


ang. ' 


and the Tenant be deſirous to eficreaſe the Rent to 


201. per Ann. What Fine muſt he pay allowing 
6 /. per Cent? ; 


By Prob, VII. The preſent Worth} 
of 24/. the Difference of the Rents to > 223.08 /, 
- continue 14 Years at 6 /, per Cent. — 
To which add the given Fine 230. 


g— 


Fhe Sum 1s the Fine ſought —- 473.08 |, 


2. To encreaſe the Fine in proportion to the Di- 
minution of the Rent. 

Example. If a Leaſe be worth 153 1, Fine, and 
an Annual Rent of 16 1, payable Tearly for 21 Tears, 
and the Tenant us willing to decreaſe the Fine to 5ol. 


What Rent ſhall he Pay allowing 6 lt. per Cent, 
per Ann? 


By Prob. VIII. 103 {. the Difference 
- of the Fines will at 6/. per Cent, Pur- > 8755 6. 
chaſe an Annuity for 21 Years of 
To which add the given Rent 16. 


— ———— ———— 


The Sum is the Rent required 24-7554 


PRO B. XVI. 


Given a Leaſe | | / 
whereof ſome of theG py 76 Fud is rule 
\ Term 1s of leſs Value Intereſt? EY 
than the other : aa ods 


F Xample. There i324 Leaſe for 17 Years which 

yields 28 1. per Ann. but after. 8 years it will 
yield 36 |, per Ann. for the Reſidue of the Term 
What is at worth in ready Mony allowing 6 l. per 
Ceiit. per Ann ? [-.. 
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By Prob. VII. The preſent Worth of J* 
361. the greater Rent for 17 Years the >377.181.7, 
| Whole Term of the Leaſe at 6 /per Cent. 


The preſent Worth of 8 /. the Dif-" 
ference of the Rents fot 8 Years that 
patt of the Leaſes Term for which 49.678 /, 
the leſſer Rent is to continue at 6 /. 
per Cent. 


— _—_— ————_—y_ 
OO 7 wa 


The Difference is the preſent Worth 327.503 h, 


PROB. XVI. 


T To find what Fine 


; : in proportion ts the 
6 TS; io, Thee BER rmer the ſame Leaſe 
Term: BY *is Worth for any grea- 


ter or leſſer Term, at 


} any Rate of Intereſt ? 


Rample. If a Leaſe to continue 30 Tears be 

worth 2co JI. Fine, and a certain Annual Rent : 

What Fine is it Worth for 21 Tears not altering the 
Rent at 61, per Cent? | 


By Prob. VIII. 200 4. Fine will Pur-} 
Chaſe an Annuity to continue 3o Years > 14.53 FD. 
at 6 /. per Cent. of 


By Prob. VII. the preſent Worth of 
I4-531, the ſaid Annuity to continue( __ 2 1: 
21 Years the given Term at 6 /. per OED 02 
Cent, is the Fing— —— —— 


| = —— ———— 


A 


PROB. 
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PROB. XVII 
Given @a Leaſe? To find what abate- 


charged with ſeveral | ment is to. be made 
Dnit- Rents, and Pay- gy of the Value a- 


ments, at divers |* þ eed on, in Lieu of 
Times being upon Sale: | thoſe Incumbrances at 
q J any Rate of Intereſt ? 


Xample. The Value of a Farm is 900 [. but 
E ſtanding charged with theſe ſeveral Cube: Rents, 
viz. 20 /, per Ann. for 3 Tears, and after that 28 |. 
per Ann. for 7 years: How much muſt be abated 
3n Lieu of theſe Incumbrances allowing 61. per Cent ? 


By Prob, VII. the preſent Worth of 
20 |. per. Ann. for 3 Years is — pj 49-1737 


And the preſent Worth 
of .28 |, pod Ann, for 7 156.307 l. 
Years at 6/. per Cent. 18— 

Then by Prob. II, Jiſcompt for the 131-240 5, 
13 Years to expire before the Com- 
mencement thereof, and the Value is— 


III amo on, 


The Sum 1s. the Abatemen! required—180,413 /, 


PROB, 
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PROB. XIX 


To find what An. 


| nual, Half Yearly, oy 
Fes na « Sum of Duarterly Rent " a 
ony : Freehold Eſtateit will 


” urchaſ e at an) Rate, 


Example. If 13000. be laid ot in a Freehold at 
61. per Cent. per Ann. What is the Annual 
Rent? | 
As 10nÞB, | | 
is t0..06, the Intereſt of 1 /. fora Year, on-A;. 
So is 13068, the given Sum, on B, | 
to 78, the Annual Rent, on A, 


PROB. XX 


' Given the Purchaſe | 
Mony, and the An £ 
nual, Half Yearly, or 7 To fin the Rate of 
Quarterly Rent of a ntereſe < 

Freehold Eft ate : | 


PE Xample. If 1300. be. given for a Freehold 
whoſe Annual Rent is 78 1. what 1s the Rate- 
of Intereſt ? 
As 1390, the Purchaſe Mony, on B, 
$toionA; 
Sois78, the Annual Rent, on B, 
to,c6; the Rate of Intereſt, on A; 


Cr 
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Or having the Number of Years Purchaſe to 
find the Rate, & Cont. 


As 20, the Years Purchaſe, on B, 
istoronA; 
So is 1 on B, 2 | 
to .05, the Rate of Intereſt, on A; / 
' And as 05, the Rate of Intereſt, on B, 
istorionAz; 
' Sois10onB, 
to zo, the Tears Purchaſe, on A. ; 
And ſo for any other number of Tears, or Rate of 
Intereſt. | | 
If the Payments be Half Tearly, or Quarterly 
then (inſtead of 1) uſe +5 or .25. 


PIE a-_ 


CHAP. VV. 
Uſe of the Rule in Trigonometry. 


"Time teaches how to meaſure all 


manner of Triangles whether Plain, or 
Spherical, by comparing their Sides, and 
Angles together, according to their known Propor- 
F30NSs 
1, A plain Triangle is deſcribed on a plain Sur. 
Face, whoſe Sides are right Lines, and is either 
Rig ht-angled as A BC Fig. 1. or Oblique-angled as 
ACB Fig. 2+ and the Oblique is cither Acure, or 
Qu#tuſe, des 


2, The 


ch. F. of .Trigonometry; 6; 

2. The Lines about the Triangle are called $:des, 
or Legs, but in Right-Angled-Triangles AC the 
Side ſubrending the Roght- Angle in Fig 1. is called 
the Hypotenuſe, A B the Bottom Line the Baſe, and 
BC the upright Line the Perpendicular, And are 
meaſured by ſome Scale of equal parts, as of Inches 
Feet, Yards, Perches, &c. ; 

3. An Angle is an Arch of a Circle deſcribed on 
the Angular Point, and cutting both the Sides in- 
cluding the Angle, and is meaſured by a Line of 
Chords. 8 

4. In all Right- Angled-Triangles, the Right- 
Angle is always equal to the other two, and there- 
fore they are the Complement of one another to 90 
Degrees. ; 

5+ In all plain Triangles, the three Angles are 
equal to #1wo Right-Angles, therefore if any two 
Angles be given, the third is alſo given, it being the 
Complement of the other two to 180 Degrees, 

6, In all Plain Triangles the Sines of the Angles 
are Proportional to their oppoſite Sides, & Contra, 


6. 1, Of Refangular Plain Triangles, 


PROB. L Fig. 1. 
Given the - Angles, To find the other 


and one Side : Parts, 
i A 36%52*) 
PE Xam- Angles & 6 - oy To find AC 
ple. Side AB 2$o0 and BC. 


As 532.08", the Angle C, on S, 
is to 280, the Side A B, onD; 
So is 90®.00*, the Radius, on S, 
to 350, the Hypotenuſe AC, on D, FR 
| n 


COT IT IR — et a i Oy I I En - 
- - 
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' And fo is 36*.62*, the Angle A, ons, 
| to 210, the Perpendicular B C, on D, 
Which 1s Inches, Feet, Tards, &c. according as 
| : the Side was taken. | 
| 


PROB: II. Fig. 


| Given the Angles 1. 
and Hypotenuſe : 'F To find the Sides, 


PÞXam- Angles A 30.52 To find A B, 
| ple @ $3. 08 d BC 
| * '( Hypotenuſe AC 350 © > 
As 90*,00', the Radius, on $, 
| 1sto 350, the Hypotenuſe, on D.; 
4 So is 539.08, the Angle C, on'S, 
to 280, the Baſe AB, on D, 
And fo is 369.52", the Angle A, on S, 
to 210, the Perpendicular BC, on D: 


PRO B. III. Fig.r, 


Given the Baſe, To find the other 
and Perpendicular: + Parts. 


P Xam- Baſe AB 280) Tofind the Ang. A, 
ple. . L Perpend.B C210 5 and AC the Hypotens. 


1. As2c0, the Baſe, on D, 
is to 45%,09', the Radius, on T ; 
So 15 280, the Perpendicular, on D, 
to 36*.52, the Angle A, on T. 
2, As 36*.52', the Angle A, on FS, 
1s to 210, the Perpendicular, on D ; y 
So is 90% 00", the Radius, on S, 
to 350, the Hyporenuſe AC, onD, 


PROBE, 


| 
| 
| 
| 
| 
| 
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PROD: 1; I. 


Given the Hyps- To find the other 
tenuſe, and one Side : 3 Parts. 


Hypoten.AC 350} To find the Anples 
_ 3 : Co and A, as 
P'C '{ Baſe. . AB 280 Perpendicular BC. 


As 350, the Hypotenuſe, en D, 
is to 90*®.co*, the Radius, onS; 
So is 280, the Baie; on D, - 
to 53%.08', the Ang/e C, onsS. 
Whoſe Compl. to 90%o0! is 36% 2* the Angle A; 
And by Prob, II. the Perpendicular BC is 210, 


$., 2, Of Oblique Angular Plain Triangles. 


PROB. V. Fig. 2. 


Given two Angles, To find the other 
and a Side : Parts. 


FE Xam- 3ons £ $5 hos To find the 
Siae AC 1oo Baſe A B, 


I, As 149.40", the Angle B, on $, 
is to 100, the Side AC, on D; 

So is 589.00", the Compl. of che Angle C, on S, 
to 335, the Baſe AB, on D. * 

And ſo is 439.20", the AngleA, on $, 
fo 271, the Side BC, on D. 


PROBE, 
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PROB. VI. Fig.2. 


Given two Sides, | 
ane" an Anple op nur T9 find the other 


fo one of them : 


Parts, 


PE Xam- 3 Sider 4p 01% | To find the 
ple. - Angle B 14%.40' Angle A, &&c. 


I. As 1oo, the Side A C, on D, 
* 18 to14%40', the Angle B, onS;. 
So Is 271.1, the SideB C, on D,, 
to 43%:20', the Angle C, on $- 

And 58%.00' (the Sum of the Angles A- and BY 
taken from 180% 00” leaves 1222.00" the Angle C. 

2. A8 43% 20", the Angle A, onS,. 
is to 271.1, theSide BC, on D, 

So is 589.00", the Angle G, on, 
to 335, the Baſe A B, onD. 

Note, It the given Angle be Obtuſe the oppoſite 
Side will be greater than either of the other, and 
the other Angles will be Acute. 

But if the given Angle be Acute, it will be doubt- 
ful to find whether the Angle oppoſite to the greater 
. Side be Right, Acute, or Obtuſe, therefore to be 
certain of what Quality it is delineate the Triangle 
truly, and you have your Defire. 


PROB. 
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PROB. VIL Fig.2. 


Given two Sides,7' 
| and the included ar © p To find the other 
; le . | ww  .- 


B C2711 
ples Angle C rape Angle A, &e, 


As 371.1, Sum of the Sides A C and BC, on D,« 
is to 299,00, the Semi-ſum of the unknown. 
_ Angles, on T3 
So.1s 171.1, the Difference of the Sides, on D, 
| to 14%20', the Semz-difference of the un- 
known Angles, on T. 


And ſmore?}', ,. »:. $43%20') the FA 
29%.00' leſs Þ14 20" 18 14.40 JS Angle TB 
And by Prob. II. the Baſe is 335. 


PRO B. VIIL Fg. 2: 
Gives the ores þ To find the Angles; 


[| Exam Sides d A 100 c To find the 


Sides: 
| AB 335 
r_— Ja 100 © To find the Angles. 
BC 271.1 


As 335, the true Baſe or greater Side, on B, 
is to 371.1, the Sum of the other Sides, on D, 
, So is 171.1, the Difference of the Sides, on B, 
to 189.4, the Alternate” BaſeBE, onD. 


From 
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From A B the true Baſe or greater Side—— 355 
Subſtract BE the Alternate Baſe —— 189.4 


The Remainder is B D— m=—z—=145.6 
The half of which is the Baſe AD—— 72,8 
To which add B E the Alternate Baſe——149.4 


_—_-—- 


The Sum is the Baſe BD————262.z, 


Thus this Oblique Triangle A C B is reduced into 
two Right- Angled-Triangles, viz. ADC, and BDC, 
In either of which you have the Hypotenu/ſal, and 
Baſe,and a Right-Angle given to find the other Parts, 


$. 3. Of Reffangular Spherical Triangles. 


T1, A Spherical Triangle is deſcribed on the Sur- 

face of a Sphere, whoſe Sides are Arches of three 

reat Circles, and is either » 43s as ABC 

18.3. Or Oblique-Angled as ACB Fig. 4. and the 
Obl:que 1s either Acute, or Obtuſe. | 
- 2+ The Arches about the Triang/e are called Sides, 
or Legs, but in Refangular Triangles, the Side 
which ſubtendeth the R:ght-Angle I call the Hypo- 
zenuſe, the other two promiſcuoully the Baſe, and 
Perpendicular, and are meaſured by a Line of 
Chords. 
3: TheSum of the Sides of a Spherical Triangle 
18 leſs than two Semi-Circles. by | 

4+ In all Spherical Triangles, the Sum of the three 

Angles is greater than two Right-Angles, but leſs 
than Srx. | 

5. A Perpendicular is part of an Arch of a great 
Circle, which being let fall from any Angle, divides - 
the Ob/ique Triangle into two fs. Ah 
| gles, 
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gles, and if you make the greateſt Side the Baſs, 
then the Perpendicular will always fall within the 
Triangle, 


PROB. I. Fig 3. 
Given the het To find the Sid: 


nuſe, and one of the | 
Oblique- Angles : ae 


FE Xam-F Hypotenuſe A C 309.00" j To find AB 
ple. 2. Angle at Baſe A 23.30 J the Baſe, 
As 909.00", the Radius, on SS, 
is to 30%. 00", the Hypotenuſe, on T ; 
So is 66.30*, the Compl, of the Angle A,on SS, 
to 272.54', the Baſe AB, onT. 

And this is the way of letting fall a Perpendicular 
from an unknown Angle upon the oppoſite Side. 

If the Hypotenuſe exceed 45%00' as ſuppoſe the 
Hypotenuſe AC 94%06, and the Angle 57.47" 
then ſay : 

As 32%,13*, the Compl. of the Angle A,on SS, 
1s to 74%,06*, the Hypotenuſe, on T ; 

So 18 90®. 00", -the Radius, on SS z 
to-61®, 53' the Baſe A B, on T. 


PROB. II. Fig. 3. 


Given the Hypote- 
wrſe, and one of he XN, Jos the oppo 


Oblique- Angles : 


Kam- 5 Hypotenuſe A C 30% 00'Y To find the 
L ple. \ Angle at Baſe A 23.30 SpepindB $ | 
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As 909.00", the Radius, On S, 
isto 30% 00", the Hypotenuſe, on $S; 
So 18 23*.30", the Angle A, on S, 
to 119.30", the Perpendicular B C, on SS. 


PROB; IIE Fig z. 


Given the Hypote- | 
muſe, and one Oblique To find the other. 
Ample : 


Angle at the 


: BE AC wind find C the 
Perpendicul, 


"ob Angle at Baſe A 23.30 
As 90% 00", the Radius, on SS 
is to 239%.30*, the AngleA, on T ; 
So is 69%, co*, Compl. of the Hypotenuſe, on SS, 
to 209.38, the Compl. of C, on T. 
Therefore the Anple C is 699.22. 
If the given Angle exceed '45%.00', As if the 
Angle C be given, and the Angle A ſought,then ſay : 
As 60®.00,the Compl. of the Hypotenuſe,on SS, 
is to 692.22", the AngleC, on T ; 
So is 90? oo*, the Radius, on'SS, 
to 23*.30", the Angle at the Baſe, on T+ 


PROB. IV. Fig. 3. 


Given the Hypote- 
muſe, and one Side ; } To find the other, 


PXam-.F Hypoten, AC 30% 00') To find BC the 
'— ple. LBaſe AB 27.54 J Perpenaicular. 


As 


\s 
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As 622,06", the Compl. of the Baſe, on S, 
- 18 to 9029.00”, the Radius, on SS z 
| S018 609.00*, the Compl. of the Hypoten. on % 
to 78*®.3&, the Compl. of BE, onSS. 
Therefore the Perpendicular BC is 119,30, 


P R Oo B. V; Fig. 3. 


Groen the Hypote-Y, To find the Angle 
nuſe, and one Side :- Fang it 5 6 


PF Xam- "ai AC _— fond A 
lo ngle at 
P'C | ( Baſe AB 27.54 ) Baſe. 
As 30%00", the Hypotenuſe, on T, ; 
is to 90% oo, the Radius, on SS; «x4 
So is 279.54, the Baſe, on T, 
to 669.30", the Compl. of the Angle A.on SS. 

Therefore the Angle A is 239.30". 

IF the Hypceennſs and Side exceed 45% 0, as 
ſuppoſe the Hypotenuſe AC 74*.06', and the Bafe 
A k 619.53" then ſay: 

As 619.53", the Baſe, on T, 
is to 902.00”, the Radius, on SS; 
So is 749.06", the Hypotenuſe, on T, 
to 32% 13*, the Compl. of the Angle A, on SS. 
Therefore the Angle A is 57947". 
And after this manner by altering the P/aces of the 


iven Terms one way or other, any Quere may be re- 
olved, 


PROB. 
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PROB. VE 0 *:; 


Given the Hypote- , To find the oppo- 
nuſe, and one Side : b Pp 


ne Angle. 


Wm vo AC —_— To find C the 


Angle at the 
ple. Baſe 'AB 27.34 Perpendicular, 


As 30*.co', the Hypotenuſe, on S, 
| is to 90%00', the Radius, on SS; 
So is 27*.54, the Baſe, on S, 
to 699.22", the Angle GC, on SS, 


PR Oo B. VII. Fig. Z« 


To find the Hypo- 
renuſe, 


Ram-.S Baſe AB 327%54')? To-fndAC the 
ple. } Perpend. BC 11,30 5 Hypotenuſe. 
As 909.00", the Radius; on S, | x 

is to 62%.06*, the Compl. of the Baſe, on$S ; 
So is 78*.30', Compl, of the Perpendicular,on S, 
to 60% oo", Compl.of the Hypotenuſe, on SS. - 
Therefore the Hyporeniſe A GC is 30%00", 


Fi 
Given two Sides ; 
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PROB. VIII: Fig. 3; 


; SN OF To find either o 
Given two Sides, Fibe Oblique- Angles. : 


FXam- got  AB27%.54'9 To find A 


the Angle at 
Perpend. B C 11.30 ) the Baſe: 


As 27%.54", the Baſe, on SS, 
 1sto 11.30", the Perpendicular, onT;z 
So iS 90% 00", the Radius, on SS, 

to 23.30", the Angle A, on T, * 

If the Angle ſou bt exceed 45%.co', 4s doth the 
Angle C, and the Sides be under 45*.00", then the 
beſt way to find C, # by Prob. IX to'find the Hy- 
poteniyſe firſt. | 

But if the Side oppoſite to the Ang/e ſought ex- 
ceed 452.90", as ſuppoſe the Sides AB mere 61.53", 

and BC 54*.28% and the Angle A required, then ſay : 
As 909.00”, the Radius, on SS, 
1s to 549.28", the Side oppofite to the Angle 
ſought, on T ; 


So is 612.5 3*, Side next the Angle ſought,on SS, 
, to 57%47*, the Angle A, on T. 


"I Note, that in Examples of this kind the Angle 
fought always exceeds 52.00”. | | 


b. D + PROB. 
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PROB. IX. Þig. 3. 


Given one Side and £ To find the Ho: 


tenuſe, 


the Oblique - _ 


next it: 


-T Kam- 5 Baſe AB. 295*® 54' To fnd AC 
E ple. ae” at Baſe A 23.30 S the Hypoten. 
As 66.30", the Compl. of the given Angle,on SS, 
18 to 27* 54, the given Side, on T ;; 
So is 909.00", the Radius, on SS, 
to 30?. o0', the Flypotenuſe, onT. 
If the given Side execed 459. 00", as ſuppoſe AB 
.61*,53z and the angle A 57%47", then Jays 
As 909.00", the Radius, on SS, 
15 to 619, 53» the given Side, onT; 
So is 329.13", the Compl. of the Angle at the 
Baſe, on 
to 74” .o6', the Hyporenuſe, A ConT. 


PROB. X: Þig. 3. 
Given one Side wet To find the other 


wan 


the Oblique - Angle > g. 7, 


next it: 


Þ Xaw- 4 Baſe AB 279.54') To find BC 
ple. angie at Baſe A 23.30 j the Perpenaic. 
As 909.00”, the Radius, on SS, 
1sto 23” 20), the given Angle, on T ; 
So is 27*® '54' A the given Side, on SS, 
to 112.30', the Side required, on T. 


- — 
-— BD 


ne we AC MLS 
Pr PR 


— 
_ —— —<—— OO  C———_ 


— — 
- —— 9 
-- n 


| PROB, 
# 


& 
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PROB. XI Fig. 4\- 


Given one Side, 
. and the Oblique- an © To find the other 


ple next it : Oblique- Angle. 


j Xam- Fs Baſe AB 27%54 jX To find the Atte 
ple. CAngle A 2330 Sgle C. 
As 909.00", the Radius, on S, 
1s to 622.06*,Compl. of the given Side, on SS ; 
So is 239.30\, - the given Angle, on S, 
to 202.38*, the Compl. of C, on SS. 
Therefore the Angle C is 69%. 22'. 


PROB. XIL. Fig 3. 


Given one Side and j To find the other 
the oppoſite Angle. Side... 


E Xam- Perpendic. BC 1 Y of To find AB 
ple. L Angle at Baſe A 23.30 5 the Baſe. 

As 232.30", the given Angle, on T, 

is to 909.00", the Radius, on SS ; 

So is 119.30", the given <ide, on T, 
to 279.54", the Side Sought, on SS. . 
Sometimes 1t happens that. this Problem cannot be 
reſolved by this Proportion by reaſon of a great Side 
or Angle, yet by the Lines there are ways to per- 
form 1t either by Inverſion of the Places, or by 0s 

ther Problems, 


D 2 PROBE, 


> 
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'PROB. XU ' Big. 3. 


Given one Side, To find the Hypo. 
and the oppoſite Angle : Prawn. 


\ Xam- 5 Perpend.BC 119. 30') To find AC 
| ple. Angle at Bafe 23.30 5 the Hypotenuſe, 
"Mi As 23*.30", the given Angle, on S, 
Fi! is to 90*.o0', the Radius, on SS ; 

! So is 112.30", the given Side, onS, 
to 30*.00", the Hypotenuſe, on SS+ 


PROB. XIV: Fig. 3. 


Given one Side and j To find the other 
the oppoſite Angle. Angle. 


Xam- 4 Perpendic. BC 11.30.) . To find the 

j FE, ple. Þ Angle at Baſe A 23.30 J Angle C. 

jt As 789.30", the Compl. of the given Side, on S, 
is to 909%.00', the Radius, on SS; 

$0 is 662.30*,the Compl of the given Angle,on $, 
to 699.22', the Angle C required, on $5, 


PROB. XV. Fig. 3. 


Given two oblique) . : 
Pow gp ju To find either Side. 


Xample. 5 Baſe A 23*.30' To find AB 
E, Angles | Perpend.C 69.22 Site Baſe. 
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As 23 .30", the Angle, AonS, 
is to 90% 00", the Radius, on SS z 
So is 209.38',the Compl. of the An let C,on S, 
to 629.06%,the Compl.of the Ba e AB; on'S$. 
Therefore AB the Baſe 18 27454 


-PROB XVL Fes. 


Given two obliquey To find the Hypo- 
Angles: tenuſe. : 


Xample. Baſe A 23*.30 Y To find AC 
Angles at \ Perpend.C 69.22 5 the —_—_ 
As 2330), the AnpleA, on T, 

is to 90,00”, the Radius, on S*z 
So 18 209.38), the Comp, of the Angle C,onT, 
to 602.097 the Complof the Hypote enuſe ,cn 5S, 
Tiercfore the Hypornene AC, is 30. 00" 


6. 4. Of oblique Angled, S oberical T lather: 


PROB., XVII. Fig. 4. 


Given two Sides, 
and either of the op- f 4oel find the ether 


poſite Angles : 


| PE Ph 
Kam- ) Szaes a C g0",09 To 4 the. 
Pit* (Angle B 38.15) 42* 
As 302,00, the Side AC, ons, 
1s to 382. 15 the Angle B, on SS; 
SO 18 18%.47', the Side B C, on S, 
to 239.30", the Angle A, on $5. 


D 3 PROB. 


% 
«> 
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PROB. XVIII. Fig. 4 


Given two Angles, 
&nd either of the op Feit fins the other 


. Poſite Sides; 


B 38*.15! | 
Ram» ) Angles < , 23.30 & -To find the 
pic. Side AC 30.00 Side B C, 
As 389.15", .the Angle B, on 8, 
is to 30*.00*, the Side AC, on SS ; 
So 1s 239.30", the Angle A, on S, 
to 182.47", the Side BC, on SS» 

In the Solution of moſt of the following Problems 
the Oblique Triangte muſt be reduced into two 
ReQ- Angled-Triangles, by letting fall a Perpendicu« 
lar from an unknown Angle upon the oppeſice Side. 

And that Side on which the Perpendicular falls is 


always to be the Baſe, and muſt be prolonged (if 
need be.) q 


If the Both Acute YThe 'Cmithin YE 
Angles » both Obruſe, { Per- 1 
= 
= 


the Baſe One dcure,and ( pend. 


ares one Obtuſe, . ) falls C without 


PROB, XIX Fig. 4. 


Given two Sides, = 
' and the Anple in- c Rf 1, Jus the ne 


cluded: 


'Þ7 Kam- ) Sides <a 441 © To find the 


: AB 42.51 | 
ple. X Angle A 23-30 Side B 6k 
| Here 
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Here by letting fall the Perpendicular C D;" from 
the unknown Angle C, upon the oppoſite Side A B, 
the Oblique Triangle ACB is reduced into two 
ReA-Angled-Triangles, viz, ADCand BDC, 

By Prob. 1, the Baſe AD will be 279.54', and (be» 
cauſe the Perpendicular falls within) from A B 429. 
51', take A D 299.54", the Remainder is 149.57* the 
Alternate Baſe BD, then : 

As 629.06', the Compl: of the Baſe A D, on S, 

is to 609.007, the Compl. of the Side Ac,on SS z 

So 15 752.03',the Compl.of the Bale B D, on S, 

. to712,13'.the Compl. of the SideB C, on.SsS. 
Therefore the $:deB C is 18*.47'. 


PROB, XX Fig. 4; 


Given two Sides} ST 
and the Angle m6 To find either of 


eel the other Angles. 
| EE 
Kam-J Sides < 4 6 300r © To find the 


ple. } 1yzle A 23.30: Angle B. 
By Prob. 1. the Baſe & D is25*.54', and (becauſe 
_ the Perp-ndicular falls within) AB 42.51 lefs AD 
270.54, is 14957", the Baſe BD, then: 
As 14*.57", the Alternate BaſeB D, on SS, 
is to 239.30", the Angle A, on TT; 
So is 272.54", tne Baſe AD, on SS, 
_ * +» to 38%.15}, the Angle B, onT. 

IF the Sum of the included Sides exceed 130*. 
Subſtra# each Side ſeverally from 180% and 
work with thoſe Complements as with the Sides, 
and you will have the Complement of each Angle 


eo 180% | 
D 4 PRQB. 
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PROB. XXL FPig.4 


Given two Siaes 
and either of the op © 4 find the thus * 


poſite Angles. 


= f 
Xam- I Sides <4 303%. ty find AB 
BC 18.47 the Baſe 
ple. An le A 23.20 Aje. 
By Prob.-I. Fhe Baſe AD 1s 27.540, 
As 60% 00%, the Compl of AC, on S, 
is to 629.06, the Compl of AD, on SS; 
So is 739.137, tne Compl, of B C, on S, 
to 75? 03, the Compl. of BD, on SS. 
Therefore the Baſe B D is 149. 57*. Which added to 
279.54" (becauſe the Perpendicular falls within) gives 
42*.51" the Baſe AB. 


PROB. XXIL Fig. 4+ 


Given two Sides + 
and either of the Gnas ihe Angie 


poſete Angles : 


BC r8.47 

ple. Angle 23 30 Angle G 

By Prob. Iil The Angle AC Dis 69%. 227; 

As 182.47", theSideBC, onT, | 

is to 209.38',Compl.of the Angl. ACD,onSS; 
. S018 309% 00", the Side AC,onT, ' | 
to 362.46”, Compl. of the Angl.B CD, on SS: 
Therefore the Angle B C Dis 53% 14%. Which added 
to 69%.22' (becauſe the Perpenaicular falls within) 
8163 122%,36' the Angle ACB, PROB.. 


Ram- ) Sides AC 30&.00 5 To find the 


Ch, V. Of Trigonometry; T4 


PROB. XXIL Fig 4. 


Given two Angles) To find either of 
and the Side included :\ the other Sides, 


þ Sam Angles - 22:46 6 To find the- 


C 122+36 
ple. / Side AC 39.00 Side B C. 


By Prcb. III. The 422/e ACD is 69%22', which 
ſubſtracted from-1222.36', leaves 53% 14" the Angle 
BCD, then: 

As 260.46' the Comp. of the Angle BCD,onSS,. 
1s to 30*%00", the Side AC, on T; . 
So18 200.38',the Comp.of the Angl.a C D,on SS, 
; to 519.13", the Compl. of B G, on T+* 

Therefore the- Side BC is 189.47". 

If the Sum of the containing Angles exceed 
180% Subſtrat each Angle ſeverally- from 1809. 
and proceed. with the Complements as with the 
Amgles', and you will have the Complement of . 


each Side to 1809, 


PROB, XXIV. Fig. 4« 


Given two- Angles 


and the Side mln A the third: 
ded : Angle. 


8 


4 Xam-._) Angles BAC 122366 To find thi 


ACB-122.36 S 
ple. Side A C - 20,00 Azgle A'B Go 


By Prob. Ill. The 4zgle ACD is 69% 22%, which 
ſubſtra&ted from 1222.36' (becauſe the Perpendi- 
cular falls within) leaves 532. 14' the Anzle BCD, 

D.s$ As As: 


then :. 


Mn A ; — "5 _ 


, 
q 
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As 69%.22/, the Angle A CD, on S, 
13 to 669.30*,Compl.of the AngleB A C,onsSS 
So is 53*.14*, the AngleBCD, on, 
_ to 512,45", Comp.of the Angle ABC, onS5S. 


 Thereforethe Angle A BC is 38.15% 


PROB. XXV. Fig. 4- 


1 py 7 Angles To find the Side 
and one of the o py, = 
ſite Sides : f included. 


BAC 23%.30' 
Em Angles , Bc 38.15 bp ns the 
"_ Side - AC 30.00 : 


By Prob. I, The Baſe A Dis 27.54", them *s _, 
As 382.15", the Angle ABC, on T, 
1s to 270.54, the Baſe AD, on SS; 
So 18 23*.30", the Angle BAC, onT; - 
to'14%.57', the Baſe BD, on 5S. : 
Which added to 272:54' (becauſe the Perpendicu- 
lar falls within) the Sum 42.51 is the Szde AB. 


PROB. XXVI. Fig. 4- 
Given two hep To find the third 


and either of the op- 
poſite Sides; dings 


Xam- _) Angles BRACE To find the 
” pl. i); - _ Angle ACB. 
| (Side AC 30,00 


By 


Ch. V. Of Trigonometry, ih 
By Prob, III. ACDis 69227, then: | 
. - As 669,3&, the Complof the AngleB A C,onsS, 
is to 699.22, the Angle A CD, onsSS; 
So is 519.4 5%,the Compl.of the Angle AB C,on 5, 
to 53*.14', the Angle BCD, on SS. 
Which added to 699%22", gives 122,36", the Angle 
ACB, | 


PROB. XXVILL Fig. 4 


Given the "__ To find either of 
Sides : the Angles, 


Xample. CAC 36%00!3 
E Sides ZÞc 18.47 WE find the Angle 
AB 42.51 B 


Their Sum is 91.38 


The Half is 45.49 


A B Side oppoſ.to j TS 
the Angle ſought $* J 


The Difference 18 2+58, which reſerve, then ſay : 
1, As 994.00, the Radius, on S, 
1s to 302,00', one of the Sides including the 
Angle ſought, on SS; 
So is 182.47, the other Side on S, 
to 99.16, 4 Fourth Sine, on SS. 
2. As 99.16", the fourth Sine, on S. 
is to 452-49',the Semi-Sum of the Sides,on $$ ; 
* So is 29.58", thereſerved Difference, on S, 
to 139.20*, a ſeventh Sine, on SS. 

Then divide the Space on S between 1320", and 
909.00', into two equal parts, and the Compaſs point 
will rett on 289.42, whoſe Compl. 61*,18', doubled 
makes 122*.36', the Angle ACB, Bat 
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But by help of a Line of Verſed Sines, this trou- 
bleſome operation may be avoided, for if you find 
13%.20'; the ſeventh Sine on the Stock on Sines, 
over- againſt it on V.Sines is 122% 36", the Angle 
nequired as before, <7: 


PRO B. XXVIIL Fig. 4. 


Given the thres?, To find either of 
Angles. : | the- Sides, 


* 
oY _ 


F you take the Complement of the greateſt Angle 
next the Side - required to 1802;co*, the Angles: 
will. change- themſelves into Sides, and the Sides in- ' 
to Angles, and bygonſequence the Operation is the 
ſame as in. Prob. XXVII. * 


Uſe of the Rule in Planometry. 


om 


S-E © TD. EF. 


Lanometry 3s an Art by which the Contents of- 
all Superficies are diſcovered, and is valued by 
the Soars: of ſome known Meaſure; as: a ſquare 
*Ancb, Foot, Tard; Perch, &c. ; 


et 


$, 1. Of 
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$: 1. Of Board, Glaſs, & Cc. 


Board, Glaſs, Marble, and Freeſtone Pavements, : 
are”: meaſured by the Foot Square (each Foot con. 
fins I 44 Square Inches, ) 


EET Ss -- 


Given © Breadth B D 2.5 )- To find the 
a Buart C Superfct 
whoſe CLength AB 15.25 Comtent. 


S 1 on B, | 
is to 2.5, the Breadth, on &. ; 
So 18 15,25, the Length, on B, 
to 38:12, theE-Content;on A-in Square Inches; 
Feet, Tards, Perches, &c. according as the Dimen-- 
j-o0ns were taken in Inches, Feet, &c. 


PR OE IL. Ew. $c. 


Inches. 


Given © Breadtb BD 307% To find the 
8. Beard CComen in 
, whoſe CLength AB 1833 Square Feet. 


S 144, the Square Inches in a Foot, on B, 
| is to 30, the Breadth in Inches. on Az 
So is 183, the Length in Inches, on B, 

to 38.12, the Content in Feet, on A.. 


PROB.. 


Of Planometry. Ch. IV. _'Y 


PROB. UL. Fig s5. 


ByeadibB D 39 Inches ) To find 
yy | the Cont, 
- Fo _ in Square 
whoſe Length A B 15.25 Feet ) Feet. 


S 12, the Inches in 4 Foot, on B, 

is to 30, the Breadth in Inches, on A ; 
So is 15-25, the Length in Feet, on B, - 
to 38,12, the Content in Feet, on A. 


Or by the Table, p- 88. 


As1, onB, | . 
isto 15.25, the Length in Feet,on A ; 
So is 9x Tab.number againſt 3o the Bredth 
on B, | 
to 38.12, the Content in Feet, on A. 
If the Board be broader at one end than at the 
ether take half the Sum of the Bredths for a Mean. 


PRO B, IV. 


of au Oblong 30 
Inches ; 


tent of one Foot 
Square in Length. 


Given the e 396 To find the Con- 


S 12, the Inches in one Foot, on B, 
1s toionA; 
So is 3o, the Bredth in Inches, on B, 
to 2.5, the Content on A, 


' Ch. IV. Of Planometrp. $7 


And opening the Compaſſes to this Diſtance, and 
, turning them to the end of the Board you will find 
how many Feet it 181n Length. 


PR O B. V. 

Given C 2.12 Feet To find bow much 
an Oblong J in Length will 
whoſe . mate a Square 


Bredth 1: 25 45 Inches JFoor. 


S 2 Iz, the Bredth in Feet, on B, 
1s to i1onAz; 
So 1s 1 on B, Lengeh i 
to $472, the th an Feet, on A. 
2, As25.45, the Bredthin Inches, on B, 


is to 144, the Square Inches in a Foot, onAz 
$0 is10n B, 


to 5.66, the Length in Inches, on A. 

Or by the Lines B and D by inſpeRion. 
Draw out the Slider marked B S, and put it in 
the c moo way, ſetting 1on Bto 10 on D; Then 


againſt any Bredeb in Feet, or Tards on one Line (it 
matters not which) is the Length on the other. 


If the \ more} thana __ get leſs 
Giren Length of than a 
Bredth be leſi Foot ow 7 all b more F 00ts 


Inch : 


Inch, 
f Br. 


| "Superfier 


1 


Sf 


+3 


[__4 


gal Content nt of one Foot in ET 


—_—y 


* 1 
2 
3 


O, = 
0.1666] © 


0.2500 


4 1 0.3333| 
5 | 0.4166 


0.0916 
0.1750 
0.2583 
0.3416 
O.A2ZJO 


©,1000 
0.1833 
0.2666 
0.3500 
0.4333 


0.1083 
0.1916 
0.2750 
0.3583 
0.4416 


0.1166 
0.2000 
0.2833 
0.3666 


| 0.45OO 


7 | 0.5833 


0,5000 


0.6666 
0,7500 
0.833310 
0.9166 | 0 
1.0000 
1.08331 
1:1666 
| 1.2500 


0.5083 
0.5916 
0.6750! 
0.7583 
0.8416| 
0.9250 | 
1.0083 

.0916 
1.1750 
1.2583 


0.5166 
0.6000 


0.6833 


0.5250 | 
0.6083 
0.6916: 


0.7750 
0.8583 


0.5333 
0.6166 


0.7000 


0.7333 
0.3666 


| 


0.9416 

1.0250 
1.1083 
1.1916 


.1.2750 


0.9500 
1.9333 
q 1.1166 
I. 2000 
1.2833 


1.3333 
1.4166 
1.5000 
1.5333 
1.6666 


1.3416} 
1.4250 
1.5083 
1.5916 
1.6750 


1.3583 
1.4416 

1.35250 
1.6083 


1.3666 


1.4500 


1.3333 
1.6166 


1.7000 


1.7500 


1.7583 


1.8333 
1.9166 


2.0000 


512-0333. 
2.1666 | 2.1750 
2.2500 | 2.2583 


2.3333 


96-246 


2.50 


32 
- 33 
34 | 
—33 


1.8416! 
I.9250 
2.0083 
2.9916 


2.3416 
2.42 my 
2.5083 


2, 5833 
=: 6666 | 
2.7 590 


245333 
2.9166 


| 


2.5916 
; 2. 6750 
2.7583 
2.8416 


[2.5166 


[57565] 
0.8500 
0.9333 
1. .0166 
1.1000 
1.1833 
1.2666 
I .3500| 
1.4333 
1.5166 
I :6000 
1.6833 | 
1.7666 
1.8500 
1.933 
2.0166 
2.2666 


2.4333 


2.1000 [2. 


2.1833 | 


2.350042. 


1.7833 
1.8666 


1.9500 


2.2000 
2.2833 
2.3666 
2.4500 


2.5333 


2.9333, 
3.121166 


2.6000 


2.6833 


2.8500 


2.9250 [2.9333 


2.7666 | 


| 2.6166 
2.7005 
2.7833 
2.3666 


2.9500 


f Br. 


nch. | Superficial Content of * one|Foot in Length. | 


I 


Y 


.6. 


+ 


$1 


| 


' 


| 


I 
2 


3 
4 
3 


— " 


0.1250 | 
0.2083 
9.2916 
0.3750 


0,1333 
0.2166 


Q,3000 
0.3833 


0.4583 


0.4666 


[ 0.1416 
0.2250 
0.3083 
0.3916} 
0.47 50 


©,150O 
0.2333 
0.3166 


0.4000 
0.43833 


Ml, FESS 
0.1583 
0.2416 
0.3250 
0.4083. 
0.4916 


| 


| 


6 
7 
S 
I 


IO 
Il 
I2 
13 
I4 
I5 


0.5416 
0.6250 
0.7083 
0.7916 
0.8750 
0.9583] 
1.0416 
I.1250 
1.2083 | 
1.2916 


0.5500 


0.6333 
0.7166 


o.Zooo 
0.8833 
| 0.9666 
1.0500 
1.1333 
1.2166 
1.3000 


0.5583 
0.6416 
0.72501 
0.3083 


— — 


| 


[9.5666 
0.6500 


0.7333 
0.8166 


0.8916 
0.9730 
1.0533 
1.1416 
1.2250 


| age} 


0.9000 
0.9833 
1.0666 
1.1500 


1.2333 
1.3166 


0.5750 
0.6583 
0.7416 
0.8250 


0.9083 


0.9916 
1.0750 
1.1583 
1.2416 
1.3250 


1.3750 
1.4583 
1.5416 
1.6250 
1.7083 


1.3833 
1.4666 


1.5500 


1.6300 
1.7166 


1.3916 
| 1.4730 
11.5583 
1.6416 
1.7250 


1.4000; 
1.4833 
1.5666 
1.6500 


1.7333 


1.4083 
1.4916 
1.3750 
1.6583 
1.7416 


- 


- 25 


1.7916 | 
1.8750 
1.9583 
2.0416 
2.1250 


1.8000 
1.8833 
| 1.9666 


| 2.0 FOO | 


2.1333 


| 1.8083 
1.38916 
| 1.9750 
2.0583 
12.1416 


1.8166 | 


1.9000 


1.9833 
2.0666 
2.1500 | 


1.8250 
1.9083 
1.9916 
2.0750 
2.1533 


———_— 


— 


| 
| 


n__. 


26 | 2.2083 


27 
28 
29 
£39 
31 
32 
33 
34 


| 


2.2916 
2.37501 
2.4583 
2.5416 
2.6250 
2.7083 
2.7916 
2.8750 


2.2166 
2.3000 
2.3833 
2.4666 
245500 
2.6333 
2.7166 
2.8000 
2.83833 
2.9666 


2.9593 


2.22.50 
2.3033 


2.2333 
2.3166 


2.3916 
2.4750 
2.5553 


2.7250 
2.8083 
2.38916 


2.9732 


| 


2.6416 | 2.6500 
[2.7333 


2.4000 


2.4833 
2.5666 


SN = 


2.3166 
2.9000 


2.9833 


2.2416 
2.3250 
2.4083 
2.4916 
2.5750 
2.6583 
2.7416 
2.38250 
2.9083 
2.9916 


— 


| 
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$ » 2. of Pawyng, Plaiftering, Painting, &Cc. 


Paving, Plaiſtering, Painting, Wainſcoting &c, 
are meg: red by the ard $ nas each Tad” CON 


taining 9 Square Feet.) 


PROB VI. Figs. 
Feet. 
Given ( Breath BD 19.5 Ty find the 


ot Jamey Content im 
whoſe ( Length AB 96.5 Square-Yards. 


S 9, the S quare-Feet in a Tard, on B. 
1s to 17.5, the Bredth in Feet, onA3z. 


So is 76.5, the Length in Feet, on B, 
to 148,75, the Content in Tards, on A. 


Graoons Bredth F Iy i6, ; * To find the 
a Ri each Content in 
Plaiftered Length ( end is ” 5 "hos uvare® _ 
whoſe Height : Yard Ss, 
I. As9, the Square-Feet in Yards, on B, 
18 to 54,Sum of the four Sides in Feet, on A ; 


So1s 8, the Height in Feet, on B, 
to 48, Content of the Sides in Yards, on B, 


2. As9, the Square-Feet in a Tard, on 'B, 
1s to 10, 5, the Bredthin Feet, on A; 


So 18 165, the Length in Feet, onB, . 
to19.25, Cont. of the Cieling i in Yards, on A 


Which added to 48 the Sum of the Sides gives 
67.25, the : whole Content in Tards, n 
te, 
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Note, that in Plazſtering there is no Allowance 
for Doors, Windows, or Chimnies. 


7 Feet. 
Or given ( Breath }) at ; 8.5) Tofindthe 
a Room each Content in 
Painted ) Length \endis({_ 9,5 ( Square- 
whoſe Height . . «© 95.0 _) lards. 


As 9, the Square-Feet in a Yard, on B, 
is fo 35, Sum of the four Sides in Feet, on A ; 
So 18 7, the Height in Feet, on B, 
to 27.22, the Content in Tards, on A. 
Note, that in Painting the Dimenſions are beſt 
taken with a S:ring becauſe of the Moldings, 
And Solid -Bedies being frequently Painted, 1t 
may not be unneceſſary to ſhew how to find their 
Superficial Contents., 
xz. ASI {2 y 
1s to the Length on A ; 
So is the Sum of the four Sides on B, 
to the Content of a Square-Pillar,on A; 
2. Solis the Perifery on B, 
to the Content of 4 Round-Pillar, on A, 
3. So 18 a7 Semi-Sum of the Sides at the Baſe 
on B, 
to the Content of a Pyramid, on A. 
4. Se is the Semi-Perifery of the Baſe on B, 
to the Content of a Cone, on A. 
s. As 10nC, 
15 to .3183, Diameter of a Citcle whoſe Pe- 
_ raferys4s 1, onD; 
So 18 the given Perifery on C, 
to the Content of a Sphere, on D. 


Gr 
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| Feet- 
Or given a\ Bredth 3.5) To find the: Con- 
Pane of Wain- tent mm Square- 


ſcot whoſe Length 6.5 \ Taras. 


As 9, the Square-Feet in a Tard, on B, 
isto 3.5, the Bredth in Feet. onA ; 
Sois6.5, the Length in Feet, on B, 
to2,53, the Content mm Tards, on A, 


PROB. VIL 


Given an Oblony To find how much 
whoſe Bredth is 15 Length will make 
Feet ; a Square-Yard, 


S 1.5, the Bredthin Feet, on B, | 
is to 9, the Square Feetina Yard, on A ; 
Sos r1onÞB, 
to-6, the Length 3n Feet, on A, 


$. 3- Of Flooring, Roofing, Partitioning, 8c. 


Flooring, Roofing, Partitioning, and Tiling are 
mated” by the Square of i Ten, each Square 
containing 100 Feet. 
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PROB: VIL. 


Feet. 


Given C Bredth 15.559 To find the Cmm- 
a Floor Falk Squares 
whoſe * Length 65.5 "_ 


S 100, the Square-Feet in a Square, on B, 
15to 15.5, the Bredth in Feet, on A; 
\, So1865.5, the Length in Feet, on B, 
to 10.15, the Content in $: quares, on A. 


Feet. 
Or grven\ Bredth 36} To find howwv many 
a Buildin Squares of Roofing, or 
whoſe CLengthg; \ Tiling it contains. 


As 100, the Square-Feet in a Square, on B, 

is to 54, double the Length of the Rafter in 
Feet, on A; 
- So 1893, the Lengthin Feet, on B, 

to 50,22, the Content in Square:, on A. 
Note, the th of the Rafter is always equal to 
three fourths of the Bredth of the F/oor, to which 

ls to be added the Vallies and Eves, 


Job 4s 

Or gzven C Breat 

a Timber cf c To find the 
—— Longes end 1s ontent in 


+ 
whoſe Hergh WT nes Squares. 


As 
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As 100, the Square-Feet in a Square, on B, 
is to 258, the Sum of the four Sides 1n Feet, 


on A; 
So 1s 69, the Height in Feet, on B, 
to 198, the Content in Squares, on A. 


$. 4 Of Brick-work. 


' Brick-work is meaſured by the Rod-Square, each 

Rod containing 272.25 Square-Inches. | 
Note, all Brick-work muſt be reduced to the 

Standard meaſure of one Brick, and an half thick, 


PROB. IX. 


| Feet. ; | 
Given C Height 17.259) To find the Con 
a Wall Cent in Rod at 1.5 
whoſe CLength 91.5 I Brick thick. 
S vt the Tab. number for 1.5 Brick, 
on B, 
1s to 17.25, the Height in Feet, on A ; 
 So1s 91+5, the Lengthin Feet, on B, 
. ta5.8, the Content in' Rods, &c. on A. 
But if the F'A/ were of any other Thickneſs not 
eaceeding 6 Bricks, then take the proper Number 
out of the following Table, . 


Ch. VI. 


9% 


Of Planometrp, 
| Bricks | Sg. Feet Bricks | $q. Feet| 
Thick. | in @ Rod Thick. \in a Rod 
0.5 | 816.75 3.5 116.67 
1.09 | 408.37 4.0 102.cg | 
1.5 272.25 4.5 90.75 
2.0 þ 204.19 5.0 $1,68 
2.5 163.23 5.5 74.25 
3.9 | 136.12 | 60 | 68.056 


Windows. 
Example. 


Suppoſe the former Wall 2 Bricks thick,, with a 
Water Table 3 Feet High," and .5 4 Brick thick. 
1. As 204-19, Tab. number for 2, Bricks, on B, 


is to 17.25» the Height in Feet, on A ; 


So is 91.5, the Length in Feet, on B, 


to 7.73, the Content in Rods, &c, on A. 


"2. As $16.75,Tab.number for .5 a Brick, on B, 


isto 3, the Height in Feet, on A; 


So 1891.5, the Length in Feet, on B, 


to .335,Cont. of the Water Tab.in Rods,on A. 


Which added to 7.73, the Sum 8.066 1s the zrue 


 -Content of the Wall in Rods, &c. * 


Note, that in Meaſuring Brick Buildings, you 
muſt find the Content of each Wall ſeverally, and 
ſubſtract from it the Cenrtents of all the Doors and 


There is a Brick Building in which 


the Walls to the firſt Floor are as followeth : © 


The Front Wall 
16,75 Feet long 
and 3 Bricks 
thick 


Feet 
2.7.5 


with a Door 


and tio 
Windows | 
65 354. (6,5 High 
Fee 


Feet 
3.5 Wide, 


—_— > ous 
_— . —_ —_— . 
m— ” uu tmoy” - — ow» — 
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Feet Feet 
The Back Wall © = 2-75 and one FS 3.5 Wide 
16.75 Feet lon I Window , \ 5.5 Hipb- 
and 3:5 Bricks ) - | 3.0 Wide. 
thick CFE2)65 J) Another \6.0 High. 
_ my 75 Feet long To find the 
. ontent in 
each 2 Bricks thick Rods, 8c. 


And the Height of the Floor 9.5 Feet 


I, For the Front Wall. 


1. As 136.Y2, Tab. number for 3 Bricks, on B, 


1s to 9.5, the Height ir Feet, on A ; 
So 18 16.75, the Length in Feet, on B, 


to 1.169, the Content if Rods, &c. on A. 


2. As 136.12, on B,. 


is to 2.7 5,the Width of the Door in Feet,on A ; 


So is 6.5, the Height in Feet, on B, 


to.131, Content of the Door in Rods, on A. 


3. As 136.12, on B, 


is to 3.55Width of the Windows in Feet,on A; 


So is 6.5, the Height in Feet, on B, 


to .167, on A. 


. Which doubled (becauſe the Wall is of one Thick- 
neſs) gives .334 the Content of both Windows an 
od 


5. 
wes +465 the Sum of the Door and Windows 
taken from 1.169 the Content of the Wall leaves 
4 the true Content of the Front-Wall at 1:5 
Brick thick, ; 


«JO 


1H. For 


wan » 


Tr 
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II. For the Back Wall. 


1. A$116,67, Tab.number for 3.5 Bricks, on By 
is to 9.5, the Height in Feet, on A; 
Jo is 16.55, the Length in Feet, on B, 
to 1.364, the Content in Rods, on A. 
2. As 11667, on B, R 
is to 2,7 5, Width of the Door in Feet, on Ag 
So is 6.5, the Height in Feet, on B, 
_ to.153, Content of the Door in Rods,on A. 
3+ As 116.67, on B, . 
 tsto 2,5, Width of the Window in Feet, on A ; 
90 1s 5-5, the Height, on B, | 


t0»118, Cont. of one Mindoto in Rods,om A, - 


4. As 116.67, on B,. 


ts to 2, Bredth of the Window in Feet, on A; | 


Sos 6, the Height on B, 
; to.154, the Content of the other Window in 
Rods; on A. 
And 425 the Sum of the Door and Pindows, 
taken from 1,364 the Content of this Wall leaves 


.939 the true Content of the Back Wall at 1.5 
Brick thick. 


TIL For the Side Wall. 


As 204-19, the Tab. number for 2. Bricks, on B, 
is to 24475, the Length in Feet, on A; 
So is9,s5, the Height in Feet, on B, 
to 1.151, on A, | 
Which doubled (becauſe they are of like Dimen- 
ſions) gives 2.302 the Content of the Side Walls at 
1:5 Brock, thick, 


E The 


- 
_— — ———— 
ot gy I OO _ 
——_—C—_. ID 
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_ 
The { Front 0.704} The Sum 3:945 18 the Cone 
Wall ons) Back 0.939 >tent of the Brickwork to 
the (Sides 2.302) the firſt Floor in Reds, &c. 


—— 


_ 3-945 


And after this manner you may find the Content 
of all the #alls to each reſpective Floor. 


IV. For the Chinmics. 


If it be a Fooden Building where the Wall of the 
Houſe goes to make the Bk of the Chimney, Girt 
8 round below the Mantle-Tree. 

But if it ſtand againſt a Brick Wall, Gore #t round 
80 the Wall, the Wall at the being before mea- 
ſured as a partof the Wall of the Houſe.” . 

Ex, ( Girt below the Mantle} 
There Tree log Feet To find 
i: a < Height of the Story 9. the Cont. 
Chinm. } Thickneſs of the Faums in Rods. 

: @boſe 2 Bricks 
As 204.19,the Tab number for 2 Bricks, on B, 
ts to.10,5, the Girt in Feet, on A ; 
So is 9, Height of the Story in Feet, on B, 
to .q463, the Content in Rods, on A, 


V. For the Shafts. 


Gire i: about in the narroweſt Place, and take 
that for the Bredth, and its Herght for the Lengeb 
e Brick thick, then : 
2 os the Tab. Number for the Bredeh, on B, 
is to the Bredth, on Az 
So is the Height, on B, 
to the Content, on As / For 


o- a> 


or 
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For all Shafts are meaſured as Solid pieces of 


Brick work. 


PROB. X. . 


P es many Feet in 
whoſe Length will 


Thickneſs 1.5 Brick Ymake a Rod. 
A*® 8, the Height in Feet, on B, 


tor, on A; 
So is 272.25, Tab. Numb. for 1.5 Brick, on B, 
to 34, the Length in Feet, on A. 


$4.5. Of Diverſe Geometrical Figures, 
PROB. XL. Fig.s6. 
Gruen "38 . —_ To find the 


8 Rombus SIE 


whoſe CPerpend CE 3. 


Rombus #s a. Figure contained unden. four 
equal Sides, but ne right Angles, yet the 
oppoſite Angles ares equal, viz. two Acute, and two 
Obtuſe, like a common Quarry of Glaſs. 
As 1,0nÞ, | 
isto 3, the Perpendicular, on A; 
So is B.5, the Side, on B, 
to 2545, the Area, on A, in Inches, Feet, 
Tard:;, &e, according as the Dimenſions were given. 


E 3 PROB: 


Height 8 Feet To find bow 


—_——————_  — 


Of Planometry. Ch: VI. 
P R OB. XIL Fig. 9: 


Given a 7 TY To find 


Romboides 
whoſe Perpend. CP 2.3 ah 


\ Rombordes is a Figure confiſting of unequal 
A Sides, and ati Joins wy *./hþ p "4 
Jet the oppoſite Sides and Angles are equal. 
As 1, on B, 
is to 243 the Perpendicular, -on A ; 
So is 6.4, the Side, on B, 
to 14-72, the Area, on A» 


PRO B. XIIL Fig. 2: 
Given a Baſe A To find | 


plain Trian- 


gle whoſe CPerpend. CD 8 the Ares. 


A Right lined plain Triangle is a Figure con- 
tained by three right Lines including three 
Angles. ; 

G4 Kar che Perpendicular, on A 

- 1sko 4, t r, on A; 

So is 30, the whole Baſe, on B, * 

to 120, the Area, 'on A. 
And this is a general Rule for all manner of Trj- 

.angles, if you make the Longeſt Side the Baſe. 


— —_— —_— — ——_—__ —— — _—  ———— — — = 


_ — —— 
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Ch. VI. Of Planometry. 
PROB. XIV: Big 2. 


Gryen 4 plain Tri- 
angle, whoſe Sides ae To find the Area: 


15, 14,13. 
Half - Differences of the 
$2. og Ccvrs Si Sides and the 


I of 1, on B, 
is to 21, the half Sum, on A; 
So is 6, the firſt Difference, on B, | 
to 126, on A, 
2, Az x, on B, 
is to "A the firſt Product, on A; 
$o is 7, the Second Difference, on B, @ 
to 882, on 4» 
3, As1, on B, 
is to 882, the Second Product on A ; 
So is 8, the third Difference, on B, 
to 7086, on A, 
Which find on D, and againſt it on C is $4 the-- 


Area, 


E 3 


PROB, XV. Pig. 8. 


Given BC 20- "T7 
ABCD Sly ; Foun png 
8 L1rape- | 12.5 gy) 

Py, VAN | AD is paral- 


whoſe (Perpen. Ap 8 © BCG 


' AS1, onB, : 

is to 8, the Perpendicular, on A; 
So is 16.5, Semi- Sum of the parallel Sides, on B, 
to'132, the Areay on A. | 


PROB XVL Fig 9. 


Given ( Diagonal CB 20.2% To find the 

-, ABDC Area , when 
— Trape. ' DE 6 2one of the 
$ium P 3 Sides are pa- 


whoſe ( mw AG 4 dralkl. 


A* x, on B, 

is to 20.2, the Diagonal, on A ; 

So is.5, Semi-Sum of the Perpendiculars,on B, 
to 101, the Area, on A. ; 

And every irregular right lined Figure muſt with 
Diagonal: be divided into Trapezias and Triangles, 
then find their Areas ſeverally, and the Sum 1s the 
Content of that Figure, 


PROB. 
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PROB, XVII. Fig. io, 


BY £ # Crde To find the Per; 
15 Inches. ery. 


Is A Circle 18 a Figure contained nnder one 
round Line as A BCD, called the Per:- 
fery, Circumference, or Perimeter. 

2. The Center is a Point in the middle ifrom 
how all right Lines drawn to the Perifery are 

na 
by A Diameter as AB, is a rigbe Line drawn 
' thro the Center, croffing the Perifery, and dividing 
the Circle into two equal parts. | 

4.A Chord or Subtenſe xs C D 1s a right Line cro(- 
fing the Perifery, and dividing the Czrcle into twa- 
unequal parts. | 

5. AVerſed Line as A F is a part of the Dia- 
meter contained between an Art of the Perifery, 
and its Chord. 

6. A Seflor as ACKD 13 a part of a Cercle con 
tained between an Arch of the Perif-ry, and two Sec - 
midiameters drawn from th=- Center, : 

7. A Segment as CAD 1 avart of a Carcle, 
bounded on one Side by a Chorgg. aid on the other 
by an Arch of the Persfery, 

Az't, on B, | vi 
is to 3.1416, the Perifery of 4 Circle whoſe 
- Diameteris 1, on A; 
So 18 15 the given Diameter, on B, 
to 47.1%, the Persfery, on A. 


E 4 


i04 Of Planometrp. Ch. VI. 
The Converſe. 


As 1, on B, 
is to .3133, the Diameter of 4 Circle whoſe 
Persfery is 1, on &; ; 
$o 13 47-13, the Given Perifery, on B; 
te 15, the Diametasy, on A. 


P ROB; XVIUL Fig rf. 


Given A B, the To find C.D, the 


t Side of a Square 
- _y a Cocks hoſe Ares "it equal 


fos Circle. 


$t, onB, ; 
is to 88624 Side of a Square equal 


to a Circle whoſe Diameter 11 1, on Az 
Sa is 15, the =” Diameter, on B,. * 
to 13.29, the Side, on A. 


The Converſe: 


As 1, on B, 
18 to 1,128, the Diameter of a Circle the 
Side gf. a Square equal 1, on Az | 
So is 13.29, *the given Side, on B, 
tq 15, the Diameter, on A, 


Ch.VI, Of Planometry, 
PROB. XIX, Fig. cr; 
Given AB, ck To find E F,: the 


to5 


Diameter of a Circle Side of the Square 
15 Inches: Inſcribed. 
þ) T, on B, t 
is to .7071, the Side of the Square In- 
ſeribed the Diameter 1, on & 5 4 
So is 15, the given Diameter, on B, 
to 10.6, the Side, on A, 


The Converſe, 


As 1, onB, 
is to 1.414, the Diameter, the Side of the 
Square Inſcribed x, on A'; 
SO is To, the given Side, on B, © p 
to 15, the Dzameter,.on A, . 


PROB. XX. Pig. 12. 


Given A B, they To find CD, the 
Diameter of a Cie CSil of the equilateral 
I5 Inches : Triangle Inſcribed. 


. $1, onB, 
wto.366, the Side of a* Triangle Ine 
ſcribed the Diameter 1, on A; 
So 18 153 the given Diameter, on B, ' 
to 12,99; theS;de, on A. 


E 5 The 


l x6 Of Planomtry; Ch, V4. 
The Converſe: 


ar, on B, 
to L135 the Diamerer the Side of '« Thi 
Inſcrabed't, on A ; 


»wnF©E the given Side, onB, 


to 15, the Diameter,. on A.. 


PR OB: XXL. Fig, 16. 


Given A B, the 
Diameter of a Tink, 7 $ of. 7 Corn 
S'1, on C,. 


15, Inches. 
| isto 7854, the Area of a Circlewboſs. 
f Diameter 43 1, onD; 
So 18-15, the given Diameter, on C; 

| to 176.7, the Area, on D, 
'þ Por all Circles are in Proportion one to anotber- 


4s the Squares of- their Diameters. 
If the Diameter on C fall off the Line D; then uſe. 


x at-the end of the Line. 


The Converſe. 


&Az:1, on C, 
| is-to 1,252, the Square of the Diameter- 


| of 4 Circle the Area 1, on D3- 
Jo 18176.7, the given Area, on C, 
.'s 15, the Diameter, on D. 


= — _ 
<—— En EE a =o n= non on 
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PROB XXIL Fig.tt. 


To CD, che 
the Perifery of a Cir- , Side # Square whoſe 


cle 47.13 Inches: © 6 7 a" to rhe 
$1, on B, 


wto 2821, the Side of a Square equal. 
the Perifery 1, on A; WY 


So 1847.13» yg ven Perifery, on B, 
to 13-29, the de, .on A. 
The Converſe. 


As 1, on B, 
is to 3-545; the Perifery of a Circle, the- 
Side of the Square Equal 1, on A; 
$ois 13.29, the given Sid:, on B, 
to 47.13, the Persfery, on A. 


PR O'B. XXUL Fig.tr. 


Given A HBG) 7 fad EF, the 
the Perifery of « Cir 61d of the: Square: 
cle. 47-13 Inches: lſcribed.. ; 


S1, on B, go | 
to .2251, the Side of a Square In- 
ſeribed in a Circle whoſe Perif rs t,on A5: 
So 13 47.13, the given Perifery, on B, 
"to 10,6, the Side, on A, 


The 
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The Converſe. 


As 1, onB, 
is to 4.443, the Perif. of a Circle the Side 
of the Square Inſcribed 1, on A ;. 
$o is 19 the given Side, on B, 
to 47-13, the Perifery, on A. 


PROB, XXIV; Fig. 12. 


__Gzen ADBC,) To fnd CD, the 
the Perifery of ACC Side of the Equilate- 
cle 47-1 3- Inches: ral Triangle Inſcribed. 


$ 1, On B, 
is t0.2757, the Side of a Triangle In- 
ſcribed #n a Circle whoſe Perif 3: 1,0n A; 
$q is 47.13, the given Perlifery, on B, 
to 12,99, the Sade, on A. 


The Converſe. 


isto 3.628, the Persfery of a Circle the Side. + 
of the Triangle Inſeribed 1, nA; 
So i3-12.99, the given Side, on B, | 
to 47:13, the Perifery, on A, 


Ch.VI. | Of Planometry 509. 
PRO B. XXV. 'Bg. Io. 


Given A CB D,) 


| ' To find the Ares; 
a7 of «Ci Ci . , 
the Perifery f Os. or Seger Content, 


cle 47.13 


S 1, on C, 
is t0..0796,. the. "—M of a Circle whoſe 
Perifery#s1, on D 
So is 47-13, the given P. Peridary, anC, 
to 176.7, the Area, on.D. 
For all Circles are in> Propertion one to another 
as the Squares of their Persferies. 


If the Persfery on G run off the Line D,. then uſe 
10 at the end of the Line. 


The Converſe: 


As 1, on C, | 
is to 12.566, the Square of the Perifery of 
a Circle whoſe Area is 1, on D 
$o 18 196, 7, the given Area, on C, 
to 47. Ty the Perifery, on D. 
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PROB. XXVL Fe A 


| > 4 

© CCD Conjugate nll area. 

AX Ellipfis as: ACBD #r « Seftion of a Cone 
cut by a Plain thro both Sides of the Trian- 


Lle under the Vertex. 


A , the Square of the Diamet 
2s, Tn Rk: on B, 50s 


is to 70, the Tranſverſe Diameter, anAs. 
Sois 5o, the Conjugate Diameter, on B; 
to 2749, the Ares, on A 


PRO B. -XXVIL 


Fig. 13: 
_ 


"A B Tranſverſe Diane: | 

5 ters of an Rt 
© {CD Conjugate Ellipfis ACBD.. 
S 70, the Tranſverſe Diameter, on A, 

is to 100, the Radius, on the Line 
markt O ; 
$o is 50, the Conjugate Diameter, on A, 

to2.-71, a fourth Number, on the Line OO 
2. A$1, on B, 

is to 70, the Tranſverſe Diameter, mA 3 -- 


So 1s 2.71, the fourth Number, on B, 
to 189.7, the Perifery, on A. 


PROBE, 


} ©. VI, Of Planowmetry: 
PRO B, XXVII 


Given the Side off | To find the Ares, 
any regular Polygon : { or Superficial Contens. | 


Regular Pol 8 4riphe lined Fi - 
A bp. 1s Fee ror ide oa 


2 = —— 

. VI/0Fs, 1 
| 7Zk 

ray 


Area1Gal.h 


} -4 = 51.25 

11. | 282.00 |. 

il. A 11 +5 5212 163.91 
VI |Hexagon 2.59807|.009213 ; 


A 8490, 108.54 

VII |Hepragon 3.6339 .012886|| .27518| 77.60 | 

Oftagon [4.82843.017122|| .20710| 58.40 

IX Nonag gon 6.18182].021921|| .16176' 45.62 | 

'Decagon 7. 7.6942 11.027280!' .12997' 26.65 | 
—— 


Oo__—— 


ot. 


— —_— —_ 


— -——_— 


And having the Areas of theſe Polygons when the- 
Side is 1, the Area of any other Polygon! may be - 
readily found, For : 

As the Square of the Side of any-Polygon, 
is to iti Area ; 
So is the Square of the Side of any-other- like 
Polygon, 
to its . Area either in Square Inches; Feet, 
Yards, &c. according as the Dimenſion; were taken 
ie Inch es, Feet, or Tards. 


t 


Example 
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Let AB, the Side of a Pentagon be 50 Inches. 
As 1, on C, , | 6 
is to 1.72, the Area of 's Pentagon. whoſe 
 Ssdeis 1, onD; 
So is 50, the given Side, on C, 
, to4301, the Area in Inches, on D. 
If the Side found -on C fall off the Line D, then 
inſtead of 1, uſe 10 at the end of the Line. _ 


The Converſe. 


Az1, onC, | 
is to 5812, - the Square of the Side of 8 
Pentagon whoſe Area is 1, onDx 
$o 1s .4301, the given Area, onC, . 
to 50, the Side, on D. 


—Q —_— 


SE CT. Il 


Of Surveying. 


QUIET 1: 4 braneh. of Geometry, by which the 
Contents of all Snperficies are diſcovered in 
Acres, &Cc, Feet 


a vj if ' Perch , which FR 
that a )Cuſtomary _ 20.24 a Rood, and 


£ Iriſh 21, '\)160an Acre, 


\. 


PROB. 


*.Ch.VI. Of Planometry, 1213 
PROB. I. Fig. 5. 


Py” » o NO Chains. Ha 
ven L | | 
any BP 390, 75) To fine 


an Ob-< , 
long fenh 1 


whoſe Len.A B 183 45.75 JAcres 


I. A*® 160, the Perches in an Acre, onB, 
is to 3o, the Bredth in Perches, on A 5 
Sois 183, the Length in Perches, on B, 
 __ £0 34-31, the Content z3n Acres, on A, 
2. As 10, the Chains in an Acre, on B, 
isto 7.5, the Bredth in Chains, on A; 
$o is 45.75, the Length in Chains, on B, 
to 34-31, the Content in Acres, on A. 
Note, that the Chazn here intended is. Mr. Gunter's 
4 Pole Chain divided into 100 equal parts or Links, 
which in. my Opinion is the moſt eahe. and expediti- 
ous, becauſe one Chain in Bredth, and 1o in Lengeb 
will make a Statute Acre. 


PROB. IL. Fig x. 


Given” Br, BD 30 Perches ) To find 


ABCD, the - Con- 
an Ob- _ 


l 
whoſe Len A D 45.73 Chains Acres. 


A 8.49, the Perches in @ Chajn, oh.B, 
> wto 30, the Bredth in Perches, on A; - 
So 18 45.75, the Length in Chains, on B, 


to 34.31, the Content in 4cres, on A. 
431, 2 PROR, 
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 __PROB. VI. Fg 5: 
Given, 3.2. Perchss ; ' Taifind bow 


ABDC an mech in Length 
Oblong whoſe * will make an 
Bredib'B D{, 6.56 Chains) Acre. 


7. A522 00 Tag, on B, 
toi, onA; 
$o is 16p, the Perchesin an Acre, on B, 
to 50, the th in Perches, on A. 
2. As 6.56, the th in Chains, on B, 
to 1,onAsz 
os the Chains in an Acre, on B, 
+53, the Length in Chains, on A. 
And if the th be given after the ame manner 
you may find the Bred: 


PROB. IV.- Fig. 2: 


1 As 32.0,double the Perches in an Lo B, 
is to 3o, Perpendicul. i Perches,on A 5 

Sos 183, the Baſe in Perches, on B, 

to T7. 15, the Content in Acres, on A: 


2. As 


” 
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2, As 20, double the Chains in an Acre, on B, 
| 1st0 7.5, the Perpendicular in Chains, on A ; 
SO 18 45.75, . the Baſe in Chains, on B, 
to 17.15, the Content sn Acres, on A. 


| PROB. V. Fig. 9. 


Perches: 

Given ( Diagonal CB 40) To find 
ABDC s« DE 15 the Con- 
Trape%ium YPerpend. tent in 
whoſe "CAG 8) fore. 


S 320, ml is twice 160, oo B, 
1s to 40, the Diagonal, on A; 
$o is 23, the Sum of the Perpendiculars, on B, 
to 2.87, the Content in Acres, On As 


PRO B. VI, Fig, 10. 


Given AB the Di-7' " 
\ f rniter of « Circle ob, fs the Con- 


Perches. 


Sx, onC,- 
is to .oo491, the Area of a Circle in 
Acres whoſe Diameter is 1 Perch,onD 3 
: So is 140, the given Diameter in Perches, on C, 
; | to 96.23, the Context ix Acres, on D. 


PROB. 
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PRO B. VII. Fig. 13. 


, Perches.. 

£ AB Tranſ\ V, pom 0 T; fin 4 
> ms ©. the Content 
- in Acres, 


C D Conj, Mipfs C30 


S 207.3, the Square of the Dian. of a 

; Circle whoſe Area is 1 Acre, on By 
1s to 40, Tranſverſe Diamet. in Perches, on A3 

So 18 30, Conjugate Diameter in Perches, on B, 
to 5.89, the Content in Acres, on A. 


PROB. VIIL 


Given 34-31 Acres, 
the Content of a Su- To find the Content 
perficies according t0P according to the Wood- 


tbe Statute Perch, of\ land Perchof 18 Feer, 
I6.5 Feet ; 


$18, the Feet ina Cuſtomary Perch,on C, 
X isto 34-31,Cont. inStatute Acres,on D 3 

80 18 16.5, the Feet-in aStatue Perch, on C, 
to 28.83, Content in Cuſtomary Acres, on D. 


Ch.VI Of Planometrp. 119 


The Converſe. | 


As 16.5, the Feet in a Statute Perch, on C, 
is to 28,83,Content in Cuſtomary Acres,on D; 
So is 18, the Feet in a Cuſtomary Perch, on C, 
to 34,31, the Content in Statute Acres,onD, 


PROB. IX. 


Given 34.31 Acres 


of 16.5 Feet to the( To find bow ma- 
Perch, and 28.83 > Feet are in a Cu- 


Cuſtomary Acres e \ ftomary Perch. 
qual thereto : 


AS 28.83, the Cuſtomary Acres, on D, 
> 1s to 16,5, Feetin a Statute Perch, on C , 
So 18 34.31, the Statute Acres, on D, 


to 18, the Feet in « Cuſtomary Perch,onC. 
The Converſe, 


As 34-31, the Statate Acres, onD, 

is to18, the Feet in a Cuſtomary Perch,onC ; 
$0 is 28-83, theCuſtomary Acres, on D, 

to 16-5, the Fees in Statute Perch, on C. 


PROB. 


_ 


Y — = 
nn wo aw mg—y_—_— 
” oe £Ar>:iO—_—_—_— 
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4 9 R$ >  —_—_— — 
- 


| whe Scale 10 in an Inch ) an Inch. 


AY PROB, XI. Fig. 5+ 


PROB. X. 
Given © Cont. 28:5 Acres To find the 
an Ob- Content by a 
long Scale of 12 in 


AS! Io, hobo hs on C, 
is to 28,5, the given Content. onDz; 
So 18 12,, the Scale to be uſed, on C, 
to 41.0, the Contens ſought, on D. 


Given A BDC | 
an Oblong whoſe Con Si &, ind hy" Scale 
rent is 34-30 Statue p1.e.c1 
Acres : 


Ahe any fore. at pleafire,, as ſuppoſe that of 


10 112 an Inc 


And by CBreadthBD 6:25 
Prob. X, you? Lex AB38, 13 $ Chains : 
will find the { Content 23.82 Acres by Prob. 1. 


Whereas it ſhould be 34.31 therefore ſay : 
As 23.82, the Content found, on D, 
1s to 10, Scale by which it was Plotted, onC; 
So 1s 34,31, the given Content, on D, 
to 12, the Scale required, on C. 
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PROB. XI. Fig, 5. 


= P erches. s.: an | 
Given (Side AC 26J To cut off 208 
ABDC Perches with a 
an Oblong - Line Parallel to 


whoſe (CContent 676 QB D. 


AS 676, the whole Content, ow-B, 
is 208, the Perches to be cut off, on A ; 
So01826, the given Side, on B, 
to 8, the Diſtance from Ato E, on A. 


Draw the Line E F, and the Oblong AE F C will 
contain 208 Perches as required. 


And this will hold if it were a Rowbus, or Rom- 
boides. 


Þ& O B. XIII. Fig. 15. 


p Perches. F 

; Baſe AB 42 To cut off 99 
A _ | ' Perches with a 
+ L Line drawn from 
ant o the Angle C to 
[, oſe Area 2723-7 cut the Ball < A B. 


AS 372.7, the whole Area, on B, 
'$ | 1s to42,” the given Baſe, onA; 
So is go, the Perches to be cut off, on B, 
to 10,14, the Diſtance from A to D, on A. 
| Draw the Line C D, and the Triangle A D Cwill 
p contain 9o Perches as required, 


PROB, 


_ — wr _— _ 
ra ls 0 ate RO an ne —_—_— 


Of Planometry. Ch. VL 
PROB. XIV. Fig. 16. 


\ To find the Length of 
BF avd FD, which 
ſhall divide it into two 
equal parts by .a Line 
«drawn from the mijd- 
4 de between A and C, 
the Sides A Band CD 
i being parallel, and the 
© OT Angles B and D right 
'LAC 20 } Angles 


AS 60g, the Sum of AB and CD the 
1 | 


parallel B, 
1s to 16, the Side BD, on A; 
Sois 2.4, the Side AB, onB, .» 
to 6.4, the Length of F D, 
Which taken from BD 16 leaves B F 9%. 
Or to find the Length of GE and A E,wn Fig.t7. 


| the Line being drajon from. the middle betiveen 


B and D. _ 
As'6o, the Sum of AB and C D the Parallel 
Sides, on B. 
is to 20, theSide AC, on A ; 
Sois 24, the Side AB, on B, 
.to8, the of CE, on A. 
Which SubfſtraRted from AG 20 leaves A E 12: 


SECT. 


ChiVI Of Blanometrp; 


—_— i 


m— | 


SECT. UL. 
Of Altimetry. | 


> "A Ltimetry teacheth how any Height whether | 
A acceſſible, or inacceſſible may be meaſured, | 


PROB. I: Fig. 18. 


To take an acceſſible Height at owe | 
Station by a Semi-Circle.” a 


\ N acceſſible Height is that which may be Mes | 
chanicaily meaſured, | 
Example. Let H repreſont a Tower whoſe | 
Height AC is required, | 


Having placed the Inſtrument at any convenient 
Diſtance from the Foot of the Tower as at B, direct 
the Szghts towards AC, and there fix it : Then look 
up to the Object, and lift the Index up or down till 
thro the Szghts you fee the Top of the Tower at 
C, and Note what Degrees and Minutes the lower 
part of the Index cuts, which ſuppoſe 582.00" z 
and that is the Angle of Alzizude A BC; Then look 
thro the Sights the contrary way, (the Inſtrument 
being ſtill unmoved) and obſerve the Place you ſee 
at Bz Meaſure the D:ſtance between B the Place 
of Standing, and A the Foot of the Tower, which 
p, WI Et 'be 143.7 Feet, | © 


EL Now 


» T22 Of Planometrp. Ch. VI. 
Now the Angle A B C being 58%.00*, the Com- 
. plement thereof to 90®.00" is the Angle BCA, 
© 329,00", then ſay : | 
As 32*.00*, the AngleBCA, on$, 
is to 143.7, the Side B A, on D; 
So it 589.00", the Angle A BC, on $, 
to 230, the Height AC, on D, 
: To which add the Hezght of the Inftrument, the 
Sum is the zrue Height. 


-PROB. Il. Fig, 13. 


© To take an inacceſſible Height at 
two Stations. 


A N inacceſſible Height is that which cannot Me- 
"A chanically be meaſured, by weaſon of ſome 
»> Impediment in the Way, as Water, 

Example. Let H be be a Tower whoſe Height 1s 
Sought, and you cannot come at it by reaſon of a 
Rever. 

. AtB as near as you can wel come to the Baſe, 
- take as in Prob. I. the Angle of Altitude A B C 

. 58% ©o*, then meaſure from-B backward in a right 
- Line any numberof Feet, according as the Ground 

will permit, as ſuppoſe 100 from BtoD; And there 

alſo obſerve the Angle of Altitude CD A 43*.207. 

Now the Angle D BC made by the Stationary 

Line B D, and the Viſual Lines BC and DC 1s 
122*.00', it being the Complement of 58% 00 the 

Angle A BC to 18c2.00". | | 

Ard the Angle BCD is 149.40), it being the Com- 
plement of 1652.20, the Sum of the Angles DBC | 

 122*,co', and CDB 43*.20' to 180%00), then ſay: 

Ls : 


1, As 


Ly 
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1, As 14*.40*, the AngleBCD, ons, 
1s to 10c, the SideBD, onD; 
* $018 43.20%, the AngleC B D, on S, 
to 271.1, the Side BC, on D. 
2. Az 909.00, the Radius, on S, 
is to 271.1, the SideBC, on D; 
So is 58*;00*, the Angle CBA, ons, 
to-230, the Height AC, on D, 


123 


i " "a AC 


"OE I 


SE CT. 1V. 
'Of Longimetry. 


T Ongimetry teacheth how th: Diſtance be- 
| tween any two Places may be diſcovered. 


PROB L Fig. 2: 


To find the Diftance from the Obſerver to 
an inacceſjible Mark at two Stations, 


Hams Let the Place of the Obſerver be at 
C, and let the Diſt ance between C and B 
be required. 

From C the place of the Obſerver meaſure out 
which way*+you pleaſe any number of Feer,Tards, &c. 
as far as.you can -conventently, the further the bet- 
ter, as ſuppoſe from'C to A 100, | 

Then with a Semi-Circle placed at C you will find 
the Angle ACB 1222.00" ; and the Semi-Circle be- - 
ing placed at A, obſerve ' the Angle C A B, which 
you will find to'be-432.20' the Sum of thoſe two 
; F 2 Angles 


- > —=—-— > Gan mn OL OSS, 44 - — AAS <1 Goes eu ee AGEL 


% 


£2: Of Stereometrp, Ch. VII 
Angles 165*.20* SubſtraCted from: 180% 00? leaves 
the Angle A B C 449.40”, then fay : 
| A$3 149440", the Angle ABC, on SS, : 
Is to 100, the Side AC, on D;. 
So 18 43*.2c*, the Angle C A B, on S, 
to 271.1, the S:z4e B C the Diſtance, on D, 


_— 


—_— 


— 


— 
- A— 
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— 


CH AP. VII 
Uſe of the Rule in Stereometry. 


s a +4 —————_———__ 


SECT. I. 


Tereometry is an Art by which the Contents 

of ail Solids are diſcovered, and is valued by the 

Cube of ſome known meaſure, as a Cube-Inch, a 
Cube-Foot, a Cube-lard, &c. 


PROB. I. Þig. 19. 
Given A B, thez To find the Solid 
Side of a Cube 2.5; { Content. 


A Cube is a ſolid Figure, conſiſting of fix 
ſquare Plains, whoſe Sides, and Aneles are 
all equal like a Dye. 
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As1, on C, 
is to 2.5, the given Side, on D ; 
So 182.5, the ſaid Side, on C, 
to 15.625, the Content, on D.' 
Which is Inches, Feet, Tards, &c. according a 
the Dimenſions were taken in-Iyobes, Feet; &c, 


P.R O B, II. Fig. 20. 
Given( Side. . AB212) 


a Square ) To find the 
. Priſm ©} _ Con- 


whoſe s ( LewgthE Þ 15.25 


A Priſm #s a Solid Figure, contained under $- 
veral Plains , whit; Baſes whether Trian« 
ular, Quadr 
Saratlel and Alike ſituate, 
As 1, onC, 
is to 15-25, the Length, on D; 
So is 2-12. the given Side, on C, 
- to 68.62. the Content, on D. 
If: the Side found on C fall off the Line, then- 
" inſtead of x, uſe 10 at the end of the. Line D, or this 
general Number 3.162 (the $quare-Root of Ten times 


the Square of 1+) 


F 3: Example; 


ular, or Multangular are Equal, 
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Example. Let the Side be 9 Tenths;. and. 
Length 20, then : 


As 10, at the end of the Line, on C, 
1s to 2o, the Length, on D; 
So is.9, the given Side, on C, 
to 16.2, the Content, on D. 
Which is Inches, Feet, &c.according as the Dimens 
ſions were given in Inches,Feee, &c. 


P.R OB, IL Fig. 20. 


Inches. : 
Given( Side .. AB 25.45) To find the. 
4 +a Solid C 
Priſm _ YC 


whoſe - ( Length EP 283 £6: 


AS 41+57+ the Side .of 4 Square whoſe Con-. 
tent #5 1 Foot, on C, 
is to 183, the Length.in Inches, onD ; 
SQ is 25-45, the given Side in Inches, on C, 
_ $0 68.62, the Contens in-Fees, on D, 
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PROB. IV. Fig. 20. 


Given( Side AB 25.45 Inches: ) To find 
# Square (the Solid 
Priſm ) Content in” 


whoſe Length EP 15.25 Feet ) Feet. 


AS® 12, the Side of a Square whoſe Area 11 
, 144 Inches, on C, 

1s to 15,25, the Length in Feet, on D, 
So is 25-45, the given Side in Inches, on C, 

to 63.62, the Content in Feet, on D, 


Or by the Table p. 130 thus : 


As1, on B, | : 
13to 15-25, the Length in Feet, on A-; 


Sq 18 4.5 » = Table Number againſt 25.45, 
on B, | 
' to 68,62, the Content in Feet, on A. 


If the Side found on C fall off the Line D, then- 
uſe 12 at the end of the Line, or this general Nun- 
ber. 37.95 (the Square-Root of Ten times the 

re of 12.) 
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Eaample. Let the Side be 9 Inches, and 
Length 20 Feet, then : 


A312, at the end of the Line, on C, 
is to 20, the Length in Feet, on D; 

So 1s 9, the given Side in Inches, on C, 
to 11-25, the Content 3n Feet, on Ds 


P.ROB. V. Fig. 20. 


Gives 4&4 
Square Priſm 


25.45 Ines Y To. find thi 


whoſe Side a Conters of ons 
AB, 4.142 Fog. N98 Length. 


1. AS 12, a general Number, on C, 
is to 12, theLength, on D; | 
So is 25.45, the given Side in Inches, on ©, 
\ ; to 54, the Content in Inches, on GC. 


2, As 1, onC, 
is to 1, the Length, onD; 
S91s2.12, the given Side in Feet, on C, 
= {0 4:5, the. Content in-Feet, on D+ 


PROB. 
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PROB. VI Fg 20 
Given a (25.45 Inches) To find bow 


| Square Priſm much in Length 
whoſe Side will make a $0- 
AB, ( 2.12 Feet (id Foot, 


I. A $25.45, the given Side in Inches, on C, 
isto*12, onD; 
So is 12, a general Number, on C, 
to 2.67, the Length in Inches, on D, 
Oras 25.45, the given Side, on C, 
Is to I, onD; 
So is 41.57, a general Number, on C, 
to 2,67, the Length in Inches, on D. 


2.. As 2.12, the given Side in Feet, on C, 
is to 1, inthe middle, on D; 


$o is 1, on C, 


to +222, the Length in parts of « Foot, on Ny 


4B ASS were 


| 


———_—_— 


3 


y_— _ 


3 


L-.4 


Be. in| Solid antes of ans Face in Length, the Breath | 
| 


þ * 


0.0625 


10.0069) F 


0.02.77 | 


= .ILITIT 
0.1736} c 


0.0336 
[0.0711 
0.1225 
0.1877 


0.0100 


0.0117 
0.0367 
0.0756 
0.12.84 
0.1950 


0.01 36 
| 0.0400 


0.0302 


0.1344 


O.2ZO2 i a ; 


F 


0.3402 
0.4444: 
| 0.5625 
©.6944 


0.25000. 


0.2669 
0.3600 


0.4556 1 0.4669 


9. 3877 
OJLLS 


0.2756 
0.3700 
0.4784 
b. 6006 
0.7367 


0.3302 


0.4900 
0.6136 


0.7511 


0.23844 


0,8402 | o. 
1.0000] I. 
1.1736; 1. 


I.3611 
1.5625 


0.8711 


[7-9336 |1 


1.2100 
1.4002 
1.6044 


A. 4 


| 


0.8867 | 
,0506 


0,9025 
1.0667 


22.84. 


1.2469 


I.420O | 1.4400 


1.6236 


1.6469 _| 


2.0069 
2.2500 
2.5069 
2.7777 


1.7777} 1- 


| 1.8225 


2.0544 
| 2.3002 
2.5600 


2.3336 


| 1.8450 


2.0784 
2.3256 
2.5867 | 
2.8617 


25 
—26 
"7 

5-4444 
2 


3.0625 
3.3611 


4.0000 


| 4.3492 
ih .6944 
5.0625 


5.9402 
6.2500 


3.6736 


3.1211 
3-4225 
3-7377 
4.0669 


4.7669 
53-1377 
5.5225 
5.9211 
6.3336 


4. MG. DM 
- 
, I bu 


Fi + [$0277 


7-LILL £7. 1556 


A 6736 |6. 7167 


7. 5625 | 


7.6084 
8.0750 
18.5556 


14. 4100| 


3.1506 
3-4534- 
3.77c0: 
4.1006 


4-4459 
4.8034 | 
3 1756 


1.8677 
2.1025 
2.3511 
2.6136 
2. 2.8900 
= '2:1802 
3-4344 
3.3025 


4.1344 


4.8400 
5.2136 
5.6011 
6.0025 


6.4177 _ 


4.4302 


6.7600 
7.2002 
7.6544 
8.1225 
8.60 


. 
— 
” 


0.4117 
0.5256 


0.7930 


0.3117] o. 


0.6534 | 


0.9506 


41.1206 1. 


1.3934 
1.5006 


1.7117 


1.9367 


42-1756] 
5.4524 | 
2. 


950 
2.9756 


3-2700 
3-5784 
3.9006 


4.5867 


4.2356 £9-44h | 


| 5.3284 


4-9596 | 4-977 | 5: 


5.7200 | 5. 
6.1256 þ6. 


6.545016. 


7.42.56 
7.38867 
8.3617 


8.8506. 


6.9784 | 


7.0225 
7-4711 
7-9336 
8.4100 


- 
+ 
þ 
4 adit —_— >” CCS A ——_— — 


Xt, d 
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PROB. VII Fig. 21. 
| Com  Bredth AH 25 
84 Paralle- Y;, | 
lepipedon Depth AC TY oe Solid 
whoſe ( Length A B1g.25 Jv 


To find 


i. AS1, onB, 
15 to 2.5, the Bredth;, on A ; 
So 1s 1-8, the Depth, on B, 
to 4.5, the Area of the Baſe, on A.. 
2. As$ onB,. | 
is to 15.25, the Length, on A; . 
So 18 445, the Area of the Baſe, on B,. 
to 68.62, the. Content, on A. | 
Which is Inches, Feet, &c. according as the Di- 
menſions were giyen:in Inches, or Feet. 
Or a Geometrical Mean between the Bredth and - 
Depth is the Side of a Square Equal, by which and - = 
the Length you may find the Content by Prob. H. 


POR B, VII. Fig. 21. 


| Inches. 
Given ('Bredth AH 30 ). 
2 Paralle- : To find the 
lepipedon Depth AC 21.6P Solid Con 


whoſe Length AB 183 _— In Feet. . 


1. AS1, onB, 
| 1s to 3o, the Bredth in Inches, on A; 
' So 1821,6, the Depth in Inches, on B, 
to 643,the Area of the Baſe in Inches, on A«. 
| 2. AS... 
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' 2, As 1728, the Cube Inches in a Foot, on-B, 
> is to 183, the Length in Inches, on A; 
So is 648, the Area of the Baſe in Inches, on B; 
to 68,62, the Content in Feet, on A. 
Or as 144, the Area of the end of a Cubick 
Foot, on B, 
is to 3o, the Bredth in Inches, on A; 
So is 21.6, the Depth in Inches, on-B, 
to 4.5, the Area of the Baſe in Feet, on A) 
3: As 12, the Inches in a Foot, on B, | 
is to 183, the Lengthin Inches, on A; 
So is 4.5, the Area of the Baſe in Feet, on By 
to 68.62, the Content #n Feet, on A. 

If the Baſe be any regular Polygon find the Area-- 
thereof by Se& I, Prob. XVIII. as ſuppoſe 124.4. 
Inches, and Length 20 Feet, then: 

1, As 144 onB, Area of the end of a Cubick, 
Foot 8 tor, on A; 

So is 184.4, the given Area in Inches, on B, 
to 1.28, Content of -a Foot sn Length, on A.. 


Or by the Table P. 134. this : 


I00.0 «6944 
Area of <4 84.0 >Inches is 4.5833. 
0.4 | C,.0028 


- Content of one Foot in Length 1.2805. n 


2. A$1, on B, 
is to 20, the Lengthin Feet, on A3 | 
* S018 1-28, Content of a Foot in Length, on B;. 
ta 25.6, the Content 3n Feet, on A, 


Solid | 


. Falid Content of one Fuct in Lengths, the Area being groen 


| fo. | 
[Fe &c. yl LI &.| 


wm | Feet, &e. 


Fe frm 


0.0069 
0.0139 


0.0208 


0.0278 
0.0347 


[36 
37 
38 


39 
40 


| 


0.2500 
0.2569 
0.2639 
o 2708 


0.2778, 


71[0.4930 
7210.500C 
739.5069 
7419-5139 
7510.5208 


AI 
42 
43 
44 
45 


[0.041 7 
0.0436 
0.0335 
0.0625 
0.069 | 


0.2847 


0.2917 
0.2936 


0.3955 
0.3123! 


76(0.5278 


46 
47 
48 
49 


0.0764 
0.0833 
0.0903 
0.0972 


0.104250 


0.3194 
0.3264 
0.3333 
0.3403 
0.3472 


| 81 
82 
83.00.57 
840.583 
| 8510.590 


16 
17 
18 


LO 


34 


O.IITI 
0.1180 
0.1250 
0.1319 
0.1389 


0.3342 
0.3611 


0.3680 


0.3730] 
0.3819! 


$8/0.6111 


89,0.618 
900.6251 


26 
27 
28 
29 
[20 


0.1458 
0.1528 
0.1597 
0.1667 
0.1736, 


0.3889 
0.3958 
0.4028 
0.4097 
0.4167 


9110.6319 
9210.6389 
9310.6458 
9410.6528 


9510.6597 


0.1805 
0.1875 
0.1944 
0.2014 
0.2083 


t [0.42.36 


0.4305 
0.4375 
0.4444 


96[0.6667] 5000 
9710.6736| 6000 
980.6805] 7000 


O.AFIA 


9910.6875} 8ooo 
1ocſo.6944! gooo] 


34.7222] 
41.6667] 
48.6111 


33+-5555| 
62.5000 


31 


73 
7 


0.2153 
O.22.22 
0.22.92 
0.2361 
| 0.243JO 


0.4583 
0.4653 
O.AT22 


0.4792 
0.4861 


30012.0833 
400[2.7778 
50013-4722 


600 


COOOO 


(40000 


200\1.3889|10000 
3 


o000[138.8889} 


416675000 347.2222 


69.4444 


08.3333 
77-777t 


Lg 
% = % 


ht. All... 
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PR OB. IX; Fig 31: 
| Gon Bredih AH 30, 5 fd p 
| : "a 
ralll- Depth AC A lid Cons« 
; tent in. 
Abe | Length AB 15.25 Feet. Nw '" 


To S Tyx on B, 


isto 30, the Bredth-in Inches, on A ; p: 
S0is:21.6, the Depth in Inches, on B, 
to 648, Area of the Baſe in. Inches, on A; 


2; As 144,Area of the end of aCabick Foot,on B, 
is to 15.25, the Length in Feet; on A; 
So is 648, the Area of: the Baſe in-Inches; on B, 
to 68.62, the Content in Feet, on As 


Or r. As 144,-0n B,: 
is to 30, the Bredth in-Inches, on A ; 
So is 21-6, the Depth in Inches, on B, 
to 4.5, the Area of *tbe Baſe in Feet, on A« 
2, As1, onB, h 
is to 15.25, the Length in Feet, on A ; 
So 18 4.5, the Area of the Baſe in Feet, on By- 
to 68.62, the Content in Feet, on A; 


Or take a Geometrical Mean between the Bredth- 
and Deprb, and by Prob. IV. find-the Content. 


os FOCI AA IA» 


; 736; Fr Of Stereometrp; Ch. VII. 


PROB. X; ' Fig, 21; 


Inches. Feet. 
Given( Bredth AH3zo)( 25) To find: 


4 Pa- how much 
pr in Length 


- J CDepthAC21,6 r.8 a Foor. 


Af A*: I2, ON B, 
isto 30, the Bredth'in Inches, on az : 
So 1821.6, the Depth in Inches, on B; 
to 54, the Area of the Baſe 5 #n Inches, on A, 


2. As 54; onB, 
1s to 12, on A; 
So 18 12, on B; : 
to 2.67, the Length 5 in Incher, on A. 


To: As 1, on B, 
is to 2.5, the Bredth in Feet, onAz; 
Sos 1-8,. the Depth in Feet, onB, 
to 4.5, the Area of the Baſe in Feet, on A: 


2; As 4:5, on B, 
to 1, on A; 

So1s1, onB, | 
to +222 the Length in Feet, on A. 


Or find a Geometrical Mean between the Bredth- 


and Depth, and the reſt of the Operation is the 
fame as in P ro ob, V, 


- « a "a F 
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PROB:. XI. Fig. 2. 


Feet. 


Given ( Bredth: AH18Y To find 
the Solid 


4 Paral- | 
lelepipedon Depth AC SP Content in 


whoſe Length AB 20 )Yards. 


I, S 9, the Square Feet ina Tard, on B, 
is to 18, the Length in Feet, on A; 
So1s 8, the Depth in Feet, on B, 
to 16, the Area of Baſe in Tards, on A. 


2. As 3, the Depth of one Yard, on B, 
is to 20, the Length in Feet, on Az; 

Sois 16, the Area of the Baſe in Yards, on B, 
to 106.6,the Content #n 1ards,or Loags,on A: 


PROB., XIL Fig. 22. 
Given a ( Diamet. A B1.25 To find 


round Tree | 
(or Cylinder) by Solid 
whoſe C Length EP8.75 _—_— 


Cylinder as ABDC 3s a Solid Figure, made 
'A &y the Converſion of the right angled Paral- 
lelgram APEC about the Side E Þ, remaining 
fixed till the Motion end where it began, - 


"SE As 


is 
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As 1.123, the Diameter of a Circle whoſe 
Area 33 1, onC, 
18 to 8.75, the Length, on D; 
So18s 1.25, the given Diameter, on C, 
to 10-74, the Content, on D. + ; 
Which is Inches, or Feer,&c. according as the Di- 
men were glven in Inches, or Feet. 
If the Diameter found on C fall off the Line D, 
then uſe 1.128 at the end of the Line, or this ge- 


. neral Number 3.57 (tbe Square-root of Ten times 
the Square of 1.128378.) 
Example. Lee the Diameter be 9 Tenths,. and 
Length 20, then: 
As 1.128, at the end, on C, 
is to 20, the Length, on-D ; 
So 18.9, the given Diameter, on C,. 
| to 12.72, the Content, on D, 


PROB. XIIL Fig. az. 


_.-. Inches. 
Given a C Diameter AB15 ,) To find 
round Tree the Solid 
Cor Cylinder) Content in 
| whoſe C Leveth EP 105 Fer. 


'$ 46.91, the Diameter of a Circle whoſe-- 
| Content is x Foot, on C, 

| is to Tos, the Length in Inches, on D; 

| So13 15, the given Diameter in Inches, on. C, .. 

| to 10.74, the Content in Feet, on D.' 


PROB- 
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PR OB. XIV. Fig. 22. 


Given ( Diamet. A B 15 Inc. )- To find. 

# round the Solid © 
_— | Content its 
whoſe (C Length EP8.75 Feet Feet. 


S 13.54, the Diameter of a Circle whoſe 
Area #3 144 Incoes, on C, 
isto 8.75. the Length in Feet, on D ; 
S0.1s IF, the given Diameter in Inches, on C, 
t0.10.74, the Content in Feet, on D. 


Or by the Table, p. 142: 


&Az TI; on B,' | 
is to 8.75, the Length in Feet, on Ag _. 
So is 1.227, Tab Numb. againſt 1 5 Inches,on B, 
to 10174, the Content in Feet, on A. 

If the Diameter found on C run off the Line D, 
then uſe 13.54 at the end of the Line, or this ge- 
_— 42.82 (the Square-root of Ten times 
the e of 13.54) ; 

' Let the Diameter be 9 Inches, and 
Length 20 Feet, then : 
As 13.54, at theend, on C, 
is to 20, the Length in Feet, on D; 
So is 9 the given Diameter in Inches, on C, 
to 8.74, the Content 3n Feet, on D. 


PROB; 


145 - Of Stereometry, Ch. VI. 


PROB. XV: Fig. 22, 


Given a ( 19.1 Tnches 
round Tree 9 To find the 


( y _ ) Content of one 
ofe Dia- | . 


I. A® 13.54, a general Number, on C, 
is to 12, the Inches in a Foot, on D ; 
Sos 19.1, the given Diameter in Inches, on C, 
to 23.87, the Content in Inches, on D. 


2, As 14128, a general Number, on C; 
Stoi,onD; 

SO 18 1.59, the Diameter in Feet, on C, 
to 1.989, the Content 3n Feet, on D. 


PROB. XVI Fig. 22, 


Given aroundC 15 IncheitY To find how 
Tree (or Cylin much.in. Length 
der) whoſe Di- will make M$0- 
ameter. A Bis ( 1.25 Feet ){id Fort. 


T, S 15, the given Diameter, onC, 
1sto 12, onD; 
SO1s 13-54, a general Number, on C1 
to. 9.78, the Length, on D.. 


Or as 15, the given Diameter, on-C, 
is to 1, onD; | 

$0 18 46.91, a general Number, on C, 
to 9.78, the Length sn Inches, on D. 


2, As. 
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"2. A$1.25, the Diameter in Feet, on C, 
-isto 1, on D; 
 Sois 14128, a general Number, on C, 
to .815, the Length in Feet, on D. 


PROB. XVII. -Fig. 22. 
Given ( Perifery A GBL 3.927) Tofind 


a round RF 
Tree (or . = = 
Cylinder) | mm 


whoſe .. Length EP »« 8.75 ent. 


$ 3-345, the- Perifery of a Circle whoſe 
Af  Areazs1, onC, 
. -tsto 8.75. the Length, onD; 
Sos 3.927, the given Veritery, on C, 
to 10.74, the Content, on D. 


And this 1s either Inches, or Fees according as the 
Dimenſions were given, 


PROB. XVIII Fig. 22 
Gi Perifery AGBL 47.13) To find 


dboos the Solid 
Tree ( or tems 
Cylinacr) On en 


whoſe CLength EP. .1no5 _)'n Feet, 


S 147.36, the Perifery of a Circle whoſe 
Content 1s 1 Foot, on C, 


1s to 105, the Length in Inches, on D; 
So is 47.1 3,the given Peritery in Inches, on C, 
to 10,74, the Content in Feet, on C. 


Solid 


= 


daitd Content of one Foot tn Length, 


being given in Inches. 


0 


A 


1 


= 


2 


F--0 


0.0055 
0,0218 


0.0491 
0.0873 


| 0.1364 


0.0066 | 
0.024T. 
0.0524 ; 
0.0917. 
0.1419] 


| 


0.0079 
0.0264 


0.0558 
0.0962 
0.1475 


| 


0,0092 


0.0289, ©. 
0.0594 } 0. 


0,1008 


ov | $32. 


| - 


0.2672 


0.3491 
0.4419 


10.5454 


0.1963 | 


©.2029 
0.2749 
0.3578 
0.4517 


0.5564 


0.2097 
0,2827 


0.3667 
0.4616 
0.5674 


0.2165 
0.2996 


0.3757 


0.471740. 
0.5786 


0.6599 


12 [0.7854 


14 
15 


0.9217 
1.0690 
1.2272 


C.6720 


0.7985 
0.9360 


—_ 


1.0843 
1.24.36 | 


| 


0.6842 
0.8118 | 
0.9503 | 
1.0998” 
1.2601 \ 


©0.6964 
0.8251 


I.1153 
1.2767 


0.96484 o. 


1.3972 
1.5762 
I,7671 

1.9689 
2.1816; 


| 1.9897 
2.203J5J 


[1.4138 | 1.4314 
1.5948 11.6135 
1.7868 | 1.8066 


[2.2255 


2.0106 | 


1.4491 


1.6324 


1.8265 


oo__ 


2.0527 


2.24761 2.2698 


2.4953 
2.6398. 


12.8852 


3-1416 


2.4232 
2.6638 
2.9104 
3.1678 


2.4513 
2.6380 
2.9356 
3-1941 


3-4361 | 3-4636- 


87 [4.9415 


3-7154 
40055 
| 4.3066 | 
4.6186 | 


3-7439 
4-0352, 
4-3373 
4.6504 
49744. 


$+2753 
5.6200 


45-9756 


6.3420 


5.3092 
5.6550 
6.0117 
6.3793 


2.4745 
2.7123 
2.9610 
3.22.06 


3-491 | 


> O— _ 


3-7725 
4.0649 
4.3681 
4.6823 
_3-QO74 
35-3433 
5.6902 
6.0480 


| 


6.4167- 


2.4978 
2.7366 
| 2.9864 
3-2472 
ry 
|3-8013 
4-0947 
4-3991 
3-7143 


3+377) 
3.72353 
6.0844 


6.4542 


«5188 _ 


J-0405J__ 


5813|6.7195|6.7578 [6.7963 [6.8349 _ 


\ 
* 


Ach | Solid Content of one Foot in Longth, the Diamner 
| | ren in Inches. 
Dia. 1 SHY ADS 5007 9 3. TY WR, 


1 [0.0123] 0,0140 
0.0341 0.0369 


——— 


0.01 58] 0.0177 | 0.0197 


" 0.0398 | 0.0428 [0.0459 ! 
3 | 0.0668] 0.0707 4 0.0747 | 0.0788 | 0.0830 | 
4|0.110410.115440.1205 |0.1257 [0.1310 
510.1650 0. 41544. 1773 (9.1635) 0.1899 

j 6]0.2304|[0.2376[0 0.2522 10.2597 
7 
8 
9 


| 92-3065 0, arogtne 0.3318 [0.3404 
0.3941 0.4034 v 0.4128 0.4224 j 0.4320 
0.5026 | 0.5132 [0.5238 10.5346 
101 0.6013 | 0.6128 | 0.6244 [0.6362 | 0.6480 
1110.721310.7339 | 0.7466 [0.7594 | 0.7724 
12 | 0.8522 | 0.8659 | 0.8793 | 0.8936 | 0.9976 + 
1310.9940 | 1.0088) 1.0237 11.0387 | 1.0598 + 
l 1.1626 1.1786 1.1947 | 1.2109 
__15| 1.3103] 1.32731 1-3444 1.36161 1.3789 
16| 1.4849] 1.5029 | 1.52111 1.5394 [1.5577 
i 1711.6703{ 1.6895 1.7087 1-7281, 1.7475 
I8 1.8667 1.8869 | 1.9072 1.9277 | 1.9483 
2.1167 |2.1382 \2-1599 
_20[2.2921 [2.3145 [2.3370 [2:3597 | 3824 _ 
2112.5212|2.5447 12.5683 [2.5929 [2.6158 
22 | 2.7611 2.7857 [2.8104 2. .8353 }2.8602 |} 
2341 3.0120 3.0377 | 3.0635 | 3-0894 13.1154 
24 \ 3.2738 | 3-3006 | 3.327 5-3-3545 | 3-3816 | 
_2513-5465313-5744 13-6024 | 36305 | 3-6587 | 
26 | 3.83011 3.8591 [3.8882 | 3.9174 | 3.9466 
2.7 | 4-12.47 | 4-1547 [41849 | 4.2151 |4-2455 
28 | 4.4301 | 4.4612 14.4925 14-5235 14-5553 | 
29 | 4-74647 4.7787 {4-8110| 4.8435 | 4.8760 | 
301 5.0737 | 5.1070 [5.1404 | 5.1740 | 5.2076 _ 
3i | 5.4118 | 5.4462 | 5.4808 [5.5154 | 5.5591 | 
32 | 5-7609 | 5-7964 | 5-8320 | 5.8677 | 5.9036 
6.1209 46.1575 


33 6.1942 | 6.27107 6.2679 {| 
34 (6.4917 6.3294 6.5672 16.6051 [6.6431 | 
6.8735 16-9123 | 6.9512 | 6.9902 [7.0293 | 


_— 


Fy - 


ts 


Feb | 
|Dza. 


—z Canons of one "Free in Tengih, The Cmpaſn © 


being given in Inches, 


'O | 


0:1 


/ IHE er; 08 


| --4 


IG 


| 


_14 


= 


Il 
13] 


0.0668 


0.5668 | 


0.0795 
0.0934 | 0.0945 


| 


0.1083 [0.1098 


0.0563 
0.0680 
0.0809 


0.0374 
0.0693 


0.0B22 
0.0962 
O.IIIA 


0.0586] 


0.0706 
0.0836 


0.0977 
0.1130 


0.09598 
0.0718 
0.0849 
0,0992 


0.1146 


{ 


19 


15 
.I6 
18 


0.1243 
0.1414 
0.1517 
0.1790 
0.1995 


0.1260 | 0.1276 
0.1432 | 0.1450 
0.161610.1634 
0.18101 0.1830 
0.2016 | 0.2037 


0.1293 
0.1468 
0.1653 
0.1850 
0.2958 


0.1310 


0.1486 


0.1673 
0.1871 


0.2079 __ 


a 


2© | 
21 
22 
23 
24 


0.2210 
0.2437 
0.2674 
0.2923 
0.31833 


0.2232 | 
0.2460 
0.2699 
0.2948 
©0.3210 


0.2235 
0.24833 
0,272.3 
0.2974 
0.3236 


0.2277 
| 0.2507 
j© .2748 
0.3000 
| o. 3263 


0.2299 
0.2530 


0.3926 
0.3290 _ 


8 2772 


—34 


25 
26 


0.3433 
0.3733 
0.4028 
0.4332 
| 0.4647 


—_— 


0.3481 
0.3764 


0.3599 
0.3793 


0.4058 | 
0, 4363 
0.4679 


0.4038 
0.4394 
0.4711 


0.3537 
0.3822 


0.4118 
0.4425 
0.4744 


0.3565 
0.3851 
0.4148 
page = 


0.4770 _ 


| 


| 2-4937 | 


0.5310! 
0.5658 
0.6018 


| 0.6388 


0. 5006 | 
0.53345 
0.5694 
0.6054 
0.6426 


0.5040 
0. +2379 
0.3729 
O, 6ogl 
0.6463 


0.5073 
0.5414 
0.5765} 
0.6128 
0.6501 


[2g 


0.5448 
0.5801 
0.6165-, 


0.6539 _ 


-_ 


35 
36 


37 
38 


0.6769 
0.7162 
0.7565 
0.7979 
0.8405 


0.6808 
0.7201 
0.7606 
0.B022 
0.8448} 


0.6847 


0.7647 
0.8064 


0.8491 


0.7241 | 


| 0.6886 
0.7281 
0.7688 
heyy hs 
O EARAD 


0.6925 


0.7322 


| 0.7729 
0.8148 


0.8578 


40 
41 
42 
43 
45 


0.8842 
of 92.59 


0.9748" 
I.021S]1 


0.8886 


0.9335 
0.9794 
.0265 


1.0698 


1.0747 


[1.0845 [1.0694 | 


| 0.9019 
0.9471 
10-9934 

1.0408 


m—_. 
7 


being given tn Inches. : 
23+. Stet -COS4 M65 
0.0656 
0.0782 
0.0919 
0.1052 | 0.1067 
0.1210] 0.1226 


0.1344 [0.1362 | 0.1379| 0.1397 | 
0.1522 |0.1541 |0.1559| 0.1578; 
0.1711 10.173010.1751 0.1770 
0.1891 |0.1911 [0.1932 [0.1953 0.1974g 
1910.2101 [0.2123 | 0.2144 | 0.2166 | 0.2188 
nn 20 | 0.2322 0.2345 | 0.2368 0.2391 [0.2414 
' 21 0.2554 | 0.2578 0.2602 | 0.2626 | 0.2650 
22 0.2797 | 0.2822 0.2847 j 0.2872 1 0.2893 | 
23 |0.305140.3977 [0.3104 |0.3130 | 0.3156 
24 10-3317 0.3344 0.3371 0.3398 0.3426 
25 | 0.3583 | 9.3621 0.5678 10.3707 
+ 260.3580 0.3919 0.3969 | 0.3999 
27 jO. 79 1 02-4209 0.4270 10.4ZOT þ 
23|o 8; 0.4529 | 0.4551 | 0.4583 0.4615 f 
29 0.4309 [0.4841 0.4874 | 0.4907 | 9.4949 _ 
30|0.5140| 0.5171] 0.5208 | 0.524% | 0.5276 
31 | 0.5483 0.3518|0.3553 | 9.5588 | 0.5623 | 
32 1 0.5837 10.5873 { 0.5909 | 9.5945 | 0-5981 
33 | 0.6202 | 0.6239 | 0.6276 | 0.6313 | 0.6359 
34 | 0.6577 | 0.6615 | 0.6654 0.6692 | 0.6731 
35 | 0.6964 | 0.7003 | 0.7043 |.0.7082 | 0.7 122 
of 361 0.7362 | 0.7402 | 0.7443 | 0.7483 | 0.7524 
371 0.77714 0.7812 | 0.7854 (9.7896 | 0.79338 
38 | 0.8191 |0.8233 | 0.8276 | 0.8313 | 9.8362 
|_ 39 [0.8622 | 0.8666 | 0.8710 0.87531 0.8797 
40 | 0.9064 | 0.9109 | 0.9154 {0.9199 {0.9244 
Al 3517 (0.9563 0.9609 | 0.9655 0.9701 
AT | 1.0028 (95931060 1.0177 


1-omy. 


inch. | Suld Concent Fo une Fort in Lengh, ile Comp pays 


0.0620 
0.0743 
0.0877 
0.1022 | 0.1037 
0.1178} 0.1194 


10 | 0.0609 
11 0.0730 
| 12 | 0.0863 

13] 0.1007 
a} 6.4460 


0,0632 
0.0756 
0.0391 


0,0644 
0.0765 


0,0905 


1519-1327 
1610.1504 
17 0.1692 
18 


| 
| 


0.3650 
0.3939 
0.4245 


43|1.0457| 1.0505 | 1.05523 [1.0601 | 1.9650 
| 44 1.0943}1.9992 | 1.1041 1.1091 [1.1141 | 


b — —_ 
— | —_—  _.. - ——— 
. % 


G 


% 


:Jlnch. 


bein 


grven im Inches. 


| Comp. .O 


Fi 


[-__:3 


4 


—_— 


] 


| 46 
1-47 


1.1190 
1.1693 
I.2207 
48 | 1.2732 


I.I1240 


1.1744 
1.2259 


Ll 290 
t.1795 
I.2311 
1.2338 


1.2785 
13322 


4241-3258 
1 50o[1.3815! 
| 5111-4373 
52 1 1.4942 | 
53 | 1-3523+ 


1.3870 
1.4430 
1.5000 


1.5581 


4 5411-6114 


I.6174 


1.3926 
1.4486 
1.5958 
1.5640 
1.6234 


1:3370 


1.1340 
1.1846 


1.2363 
1.2892 


1.1390 
1.1897 
1.2416 


1.2945 


(1-3431, 
1.3981 
1.4343 
1.5115 
1.56599 


1.6294 | 


1.3486 _ 
1.4937 
1.4600 
1.5173 
1.5758 
1.6354 


Solid Content of one Foot in Length, the Compaſs | 


| 


1.7954 
[1.8590 


1.9236 


1.6716 | 1.6777 
1.7330 | 


1.7392 
1.8017 


1.8654 
1.9302 


1.6338 


1.7434 
1.808$ 


1.8718 
1.9367 


| 1.9894 
12.0563 
12.1142 
| 3-1933 
2.2635 


1.9960 
2.0630 
2.1310 
2.2003 
2.2706 


1.6899 


1.8144 
1.8783 


1.9432, 


2.0027 
2.0698 


2.2073 
2.2777 


2.1380 | 


[2.0093 

2.0765 
2.14 
2.2143 
'2.2838 


1.8207 
1.8847 


2.0169 
[2.0833 
2.1517 
2.2213 
2.2919 


2.3345 
254072 


2.3424 
2.4145 


2.3492 
2.4218 


2.4307 
2.3593 


- —— - 


2, 


2.9449 
3-026 


1 | 3.0343 


2.4881 
2.5628 
2.6386 
2.7155 
2.7936 
2.8727 
2.9530 


1 2-493) 


2.3793 
2.6463 
2.7233 
| 2.8014 
2.8807 
2.9610 


3:0425 


[2.3564 


2.3636 
2.4364 


2.5779 
2.6539 


2.5104 
2-3954 
2.661 


2.7311 
2.8093 
2.38887 
2.9691 
3-9597 


2.4291 
2.5929 


2.73838 
2.38192 
2.8961 
2.9772 
3-9589 _ 


3.1085 


4 3-2003 


3.1167 


3.2350 
3-3707 


3.1250 
3.2087 
3-2935 
3:3794 


13-4576. 


3-464 


3-1334 
3-2171 

3-30Lo 
3.3880 


3-3147 
3:2256 
$45 9-0 
3-3969 


[3.4751 


3-4839 


1.6960 
1.751611.7578 - 


1.9498 __ 


| 


- 


Solid Content of one Foot in Length, the Compaſs 
_being given in Inches, 


— 


$-:-1 


6 | 


[1.1440 
1,1949 
1.2468 


1.2999 


I.1491 


1.3540 


| 1.3650 


wy, Bo 


1.1541} 1.1592 
1.2052 | 1.2103 
I.2573 | 1.2626 
1.3106 | 1.3160 


1.372) 


—_——_ 


1.4093 
1.4656 
1.5231 


1.58171 1.5876; 
1.6414 | 1.6474 | 


1.4149 
1.4713 
1.5239 


1.4205 
1.4771 
1.5347 
1.3935 
1.6535 


I.4261 


1.5406 


1.5995 
1.6595 


1.4828 [ 1: 


- 
D—— 


1.7022 
1.7641 


57 
58 


Rs > 


1.8271 
1.8912 


1.9564 


1.7083 
1.7703 


1.7145 1.7206 


1.7766 


1.8334 
1.8976 


1.9630 


1.8398 
I.9041 
1.9696. 


1.8462 
1.9106 
1.9762 


1.7825 | 


[2.2990 


2.02.27 
2.0901 
2.1586 
2.2233 | 


2.3708 | 
2.4433 
2.5178 


2.3930 
2.6693 


2.9294 
2.0969 
2.1655 
2.2353 
2.3061 
2.3781 
2.4511 
2.5253 
2.6006 
2.6770 


2.0361 
2.1037 
2.1724. 
2.2423 


2.1794 
2.2494 


2-3133 12-3204 


2.3853 
2.4585 | 
2.5328 
2.6082 
2.6846 


| 2.3926 


2.6158 
2.6924 


2.0428 | 
2.1 106 , 


2.4659 ; 
2.5403 ; 


2.7466 
2.8251 
2.9947 
2.9854 
3.0671 


2.7544 
2.3330 


2.9127 
2.9935 


3-2754 1 


77 
78 


79 


3.1500 


3-2340 
3-3151 
3-495, 
3.4927 


3.1584 
3-2425 
3-3277 
3.4140 
3-3215 


2.7622 
2.8409 
2.9207 12.92.88 
3.0016 | 3.0098 


2.7700 


3.0836 | 3.991913. 
3.175113. 


3.1668 
3.2510 
3-3303 
3-4227 
3.5103 


[3-4314 
3-3191 


3-259) 


2.8488 | 2. 


3-3449 | 3. 


G 2 


_—\ 


being grven in Inches. 


dolid Content of one Fout in Length, the Compajs 


F-:. 


BE: E5T-A 


— 


[__:4 


v0 | 3.5307 | 3-5456 
SI | 3.6257 | 3.6347 


83 | 3.8070 
8413-3993 


36 
87 
83 
89 


A.O871 
4.1828 
þ 279) 
4-3773 


8213.7153 [33161 


3.8161 
3-9085 


| 4.0966 
þ 1924 


83 -9926 | 4.0020 | 4.0115 


4.2892 
4.3871 


4.4762 
91 | 4.5762 
92 | 4-0773 
93| 4-7796 
94 | 4.8829 


OO 


4.4861 
4.53863 
4.6875 
4.7898 
4.3933 


|3- 3.5544 | 3-5633 
3.6436 | 3.6526 
3. 7339 3.7433 
3-8253 | 3-3345 
3.9178 ] 3.9272 


3.5722 
3.6616 
3-7521 
12: 8437 
| 3:9365 


4.0209 
4.1062 
A.202O 
4.2989 
4-3970 
4.4961 


4.2116 
4.3082 
4.4068 
4.5061 
4.5964 | 4.6064 
4.6979 |, 4-7079 
4.80024| 4.8105 
| 4.9037 | 4.9141 


4.1157 14 


4.0303 
1253 
4.2213 


4.3185 


4.4167 | 


4.5161 
4.6165 
4.7181 
4.8208 
4.9246 _ 


95 | 4-9874 
96 | 5.0929 
97 | 5-1996 
98 | 5.3073 
99 | 5.4162 


3-1035 
| 5.2103 

5.3182 
5.4271 


LD —— 


4-9979 


5.0083 | 5.0189 
5.1142 | 5.1248 
5.2210 5.2317 
3-3290 | 5-3399 
35-4381 


5-4491 | 


| 5.9295 | 
[z 1334 
5-2425 
5-3507 


5.4601 


| IC2 


$# ICA 


100 | 5.5262 
IO1 | 5.6372 
37494 
5.8627 
53-9771 


103 


5-5372 
5-7607 
5.98%6 


35-6484 
35-8741 * 


35-5483 | 5-5594 
5.6596 | 5.6708 
5.7720 
5.8855 


6.0001 


35-5795 
5.6820 
5-7946 
35-9083 


6.0232 _ 


| 107 


105 


I 06 


6.0926 
6.2092 
6.3269 
"m 6.4457 


6.1042 


FO 


6.2209 


6.1153 
6.2327 | 6. 
6.3506 | $-3624 


6.1391 
6.2562 


6.3743 
| 


—_——————... 


Solid 


gy 


4 


[4T. 


Solid Content of one Foot in Length, the Compaſs | 
being given m Inches. 


— 
mm 


Ly 7 OY BY bows Oe 9 9 TH, AP, mY 4 
80 [3.5811] 3.5900 | 3.5989 | 3.6078 | 3.6168 | 
81 13.6706 | 3.6796 | 3.6886 4 -6977 | 3-7067 
82 13-7612 1 3.7704 1 3-7795 [0-7080 1 3-7978 
83 13.3530 | 3.8622 | 3.8715 | 3.8807 
__ $41 3.94581 3.9552 1 3.9645 13-9739 13-9333 __ 
85 |4-03983 | 4.0492 | 4.0587 | 4.0682 | 4.0776 
86 | 4.1345 | 4.1444 | 4:154914-1635 [4.1731 
87 4.2310} 4.2406 j 4.2503 | 4.2600 | 4.2697 
 8814.3283 14-3380 | 4.3478 | 4.3576 | 4-3674 
89 | 4-4266 | 4.4365 | 4.4464 14.4563 | 4.4663 _ 
90 | 4.5261 FEA FET= $270 [4.267 


QI [ 4.6266 | 4.6368 | 4.6469 | 4.6570 j 4.6677 
92 | 4.7283 4 4-7336 | 4.7438 14.7590 14-7693 
| © 93 43311 [4.3915] 8518 | 4.8622 | 4.8725 
_ 9414-9350 14-9455 14-9560 | 4.9664 | 4.9769 
95 | 5.0400 | 5.0506 | 5.0611 | 5.0717 | 5.0323 
96 | 5.1461 | 5.1568 | 5.1675 | 5.1782 | 5.1889 
- 97 1 5-2533 | 5-2641 1, 5.2749 35-2557 15-2965 
98 | 5-3616 | 5-3725| 5-3834 | 5-3943 | 5-4953 
_99[5.47105.4821[ 5.4931 15.5041 [5.5151_| 
100 | 5.53816] 5.5927 | 5.6038 | 5.6149 | 5.6261 + 
101 | 5.6932 | 5-7044 | 5-71574 5-7269 | 5.7382 
LO2Z | 5-$059 | 53-8173 5.82861 5.8400, 5.8513. 
103 | 5.9198 | 5.9321 | 5.9427 5-954! 35-9556 
104 | 6.0347 | 6.046316.0579 {6.9694 | 6.0810 
109516.1508 | 6.1624 |6.1741 |6.1858 6.1975 | 
| 106 | 6.2679 hand ppb 6:3933| 6.3151 
Ds 6.3981 | 6. .4100 | 6.42191 6.4338 


ted 
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150 Of Stereometrp, Ch. VII. 


PROB. XIX. Fig.22, 
Given C Perif AGB E 47.13 Inc. Y To find 


' & round 
Tree (or = 44 
Cy'inder) / 


whoſe Length EP 8.75 Feet Feet. 
A® 42.54, the oo of a Cirele whoſe Area 


15 144 Inches, on C, 
ts to 8.75, the Length 1 in Feet, on D; 


So is 47.1:3, the given Perifery in Inches, on C. 
to 10.74, the Content an Feet, on D, 


Or by the Table, p. 144- 


As-1, on B, 
is to'8. 75, the Length in Feet, on-A ; 

So 13 1-227, the Tab. Numb, againſt 47. 13;0n B, 
to 10.74, the Content in Feet, on A 


 PROB. XX. Fig. 27. 
Given a round( 6o Inches) To find the 


Tree (or Cylinder) | Solid Content 
whoſe Perifery of one Foot in 
AGBL, _ 5 Feet Length. 
1. AS 42.54, a general Number, on C, 
1s to 12 0n D; 


So 18 60, the given Perifery i in Inches, onC, 
to 23:37, the Content in Inches, on D. 


» 2» As 


Ch. VII. Of Stereometry, , 1 "Ty 
2, A$ 3.545, a general Number, on C,. 
is to x, on D3 


So is 5, the piven Perifery in Feet, on C, 
to l-989, the Content 11 Feet, on D.' 


'PROB. XXI. Fig. 22. 
Given & round( 47.13 Inc. Y To find bow 


Tree (or Cylinder) much in Len. 
whoſe Perifery will make a 
AGBL, 3.927 Feet Solid Foot. 


S 47.13, the given Perif, in Inches, on C, 
1sto 12, on D; 
So 18 42,54, a general Number, on C,- 
to 9.78, the Length in Inches, on D. 


Or As 47.13, the given Perifery, on C, 
isto-1, on D; 

So 18 147.36, a peneral Number, on QC; 
to 9:78, the Length in Inches, on D. 


2. As 3,927, the given Perifery in Feet, on C.. 
to 1, onD; 
So is 3545, A. general Number, on G, 
to.315, the Length, in Feet, on N. 


And fo many times-as this is contained in+the 
Length, ſo many Feet, &c. doth the Tree contain. 


G4. PROBs: 


152 Gf Stereometry, Ch. VIL. 
PROB. XXII Fig. 23. 


Given( Side AB 4.5 
a Square To find the $1» 
Pyramid lid Content, 


' whoſe | ( Height P18 
[0 A Pyramid 1s 2 Solid Figure contained un- 


der diverſe Pigins, and from a Triangular, 
Quadrangular, or Multargular Baſe decreaſes equally 
zill it end m a Point at the Vertex. 


As rt, on C, 

is to 6, one third of the Altitude, 'on D, 
Sois 4.5, the given Side, on C, 
to 121.5, the Content, on D. 


And this is either Inches, or Feet, according as the 
Dimenſions were taken in Inches, or Feet. 

If the Szde found on C run off the Line D, then 
inſtead of 1, uſe 10 at the end of the Line, or this 
general Number 3.162. 

But if the Baſe be any regular Pogon not a- 
bove 10 Sides,. find the Area thereof by Sett. I. 
Preb XXVIIT. which drawn into one Third part of 
the Height gives the Solzd Content. 


PROB. 


 ChVl Of Stereometry, 153 
"PR OB. XXIIL Fig 2g; 


| Inches. 
Wo Bb EFT, 
Poranid Solid Content 
/ 1 Feets 


whoſe ( Height P 540 


S 41.57, the Side of a Square whoſe - 
Content is 1 Foot, on C, © 

is.to 180,0ne third of the Altit, in Inc. on D ; 
So 1818, the given Side in Inches, on C, 
to 33+7 5, the Content #1 Feet, on Us. 


PROB, XXIV. Fig. 23. 


Given( Side AB 18 Inc.Y To find” 
@ Square '( the Solid 
Pyramid Content in + 
whoſe | Height AP45 Feet ) Feet. 


S 12, a general Number, on C, 
is to 15, onethird of the given Altitude - 
in Feet, onD ; 

So 18 18, the given Side in Inches, on C, 
to 33,75, the Content 8n Feet, on D. 


If theS:de found on C fall off the Line D, then, 
uſe 12 at the end of the Line, or'this general Num: 


ber 37.95. 


G 5 PROB. 


154 Of Sterxeometry, Ch, VII. 
PROB. XXV. Big. 23. 


Feet. 
Given "Sis —_ ZB459g), To find 
& Square = _ 
Pyramid Þ will ms a. 


whoſe ( whole Content- 23.75 Poor. 


1. If it be ſet off from the Vertex. 


S 33.95, the whole Content, on E, 3 
is to 45.9;the Slant Height i in Feet,on G, {| 


So1s1, on E, | 
to 6.6 the Length i in Feet, Od C. | 


If it be cut off at any given Number of Feet and- 
Parts, then inſtead of 4, place -the given Number 
of Feet, &c. 


% If be ſet off from the Baſe.. 


As 33.75, the whole Content, on E, 
is to 4549, the Slant Height, on C, 

So.is 32.75, the whole Content leſs 1, on E, 
to 45-4, onC. 


Which taken from. 45.9 the whole Slant Height 
| leayes .$s the Lengeh. 
If it be required to be cut off. at any Number of 
Feet and Parts, then inſtead of Subſtracting 1, you . 
muſt Su: {tract the Feer and Parts to be cut off: 


PROB, | 


—_—— 


Ch. VIE Of Stereametry. Ioy 
PROB. XXVI Fig 24 = 


Ret Diam. A kt Inc. To find the 
a Cone Solid Content 


whoſe Height ZÞ 45 Feet ch 


Cone is 4 Solid Figure, the converſion 

of the Triangle APZ" its Perpendi- 
cular Z P, abiding fixed till the motion end where 
t began. 


As 13.54, a general Number, onC, 
1s to 15, one third of the Altit. in Feet, onD; 
So is 180, the given Diameter in Inches, on C, 
to 26.45, the Content in: Feet, on D,-. 


PROB. XXVIL Fig. 23. 


Given the(” AB 18 
Fruſtum of __ Inc. / To find the 


a $ uy Solid Content 
Pyramid # in Feet, 
whoſe Length EP'30 Feet 


I, A St, onB, 
is to 13, the greater Baſe, on A 5 
Sois6, the leſſer Baſe, on B, 

to 108, a fourth Number, on A. 


To which add 48, one third of the Sq8are of the-. 
Difference of the Sides, the Sum i is 156, 


_ 4;:&8-: 


156 Of Stitcniry, Ch. vu. 


2. As 144, the Square of 12, on B, 

1s to 30, the Length in Feet, on 'A; - 
So 18156, on B, 

to 32.5, the Content in Feet, on A. 


PROB., XXVIIL Fig. 25. 


Inche s. Inches. 


Given theC Br. AB 30 [i F 2045 - find 
Fruſium of 4a | the 
Refnpalar au D 21 F H 14.8 > Con- 
Pyramid tent 1n 


whoſe Lengch 12 Feet, Feet. 


I, A* I, onB, 
isto 50.6, Sum of the Bredths, on A 3 
So.1s 21.6, the greater Depth, on B. 
to 1093, a fourth Number, on A» 


2. As1, onB, 
is to 21.6, the greater Depth, on A; 
So 18 14.8, the leſſer Depth, on B, 
to 304.9, a fourth number, on A. 
. TheirSum is 1357.96 © 


3- 45 432 (which is 3 times 144) on B, 
is to 12, the Length in Feet, on A; 
$6 18 1397.9, on B, 
to 3892, the Content zn Feet, on A. 


When the Srdes are Proportional it will be : 
ASAB, wto BD; SoOuEF, to FH, 


PROB, 


- Ch.V11. Of Stereometry, 1 fo 


PR OB. XXIX. Fig OY 


Given the AB 18: find 
Fraſtum Baſes CD 6 -Ine. { the "ad 
of @ Cone Content in 


whoſe Length EP 30 Feet Feet, 


1. A S1,onB, 


isfo 18, the greater Baſe, on A ; 
So is 6, the lefſer Baſe, on B, 


to 108, a. fourth Number, on A. 


To which add 48, one third of the Square of the 
Difference of Diameters, the Sum is I 56, 


| : 2+ As 183,3, the Square of 13.54, on B, 
is to 3o, the Length in Feet, onA; 
* So18 156, onB, 


to 25.5, the Content in Feet, on A. 


* PROB. XXX. ÞFig. 23,24. 


Given the ( AB 18 
F ao of ned "Us To find 


a Pyramid, +44 rhe 
or Cone. Length EP 30 Feet "” 
. S 12, the Difference of Bredths, or Dia- | 


meters, on B, 
| . isto 18, the greater Baſe,-on A ; 
| So 1830, the given Length, on B,. 


to 45, the Axis of the whole Pyramid, or 
Cone, on A, 


PRIB, 


| 
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PROB. XXXI. Fig. 10, 


Given a Sphere'y To find the Side of 
whoſe Diameter oC a Cube whoſe Sols- 
Axis AB is 20ff dity is equal to the 
Inches : | Sphere. 


Sphere as ACBD,is a Solid Figure generated 
by the Converſion of the Sems-Circle ACB 
about its Axis A B, remaining fixed till the motion 
end where it began. 
As I, the Side of a Cube equal ta a Sphere 
whoſe. Axis is x, on B, 
1sto.806, on A; 
So is 20, the given Axis, on B, 
to 16:12, the Side equal, on As 


The Converſe. 


As 1, on B, = 
is to 1.241, the Axis of a Sphere whoſe $0- 
lidity is 1, onA; 
$o is 16.12, the given Side, on B, 
to.30, the Axis, on A. . 


PROB.- 


Ch, VII. Of Stereometry; If9 
PROB, XXXI.. Fig. 10, 


aa a B"*7\ To find the Solid 
20 Inches : | I Content, . | 


S1x, onC, 
is to 5236, the Content of @ Sphere 
.whoſe Axisis 1, nE; * 
So 1 20, the given Axis, on C, 
to 4189, the Content, on Es 
For every Sphere is equal to two thirds of its 
cireumſcribing Cylinder, . 


Note, 5 .o01857? is a -Fa- i Ale | 
"that «002267 5 &or for UWine SGallons, 


The Converſe, 


As I, on C, | 
ls to 1.91, the Cube of the Axis of a Sphere 
whoſe Content #5 1, onE, 
So 18 4189, the giyen Content, on C, 
to 20, the Axis, on E. 


Note, 5 538.58) is a Fa-S Ale | 
that C444.18 5 tor for ine © Gallons. 


PROB. 


ea, A eee 


is 62.8 3 Inches : 


160 Of Stereometry, Ch. VII: 
PROB. XXXIIL Fig. 10. 
Given a 6D. To find the Side of 


whoſe Perif. AB CD +a Cube whoſe Solidity- 


is equal to the Sphere, 


Sx, onB, - 
is to .2566, the Side of a Cube equal 
fo 4 Sphere whoſe Perif. is I, on A; 
"So is 62.83, the given Perifery, on B, | 
to 16.12, the Side equal, on A, 


' The Converſe, 


As 1, onB, 
is to 3.2983, the Persfery of a Sphere whoſe 
Content 3s 1, on A; 
So is 16.12, the given Side, on B, 
to 62.83, the Persfery, on A. 


PRO B. XXXIV. Fig. 10. 


Given @s Sphere). ©, £94 the Solid 
whoſe Perif- ABCDE,,To! in Izches. 
is 62.83 Inches; | 


S 1, on C, 
is to .o1689, the Content of a Sphere 
whoſe Perifery is 1, on E3 
So 1s 62.83, the piven Perifery, on C, 
to 4189, the Content in Inches, on BE. 


Notes, 5 .60005988 ) is a Fa- 5 Ale = 
that «+COOO7JZLO Gor £or | Hl /4ne Gallons, 
The 
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The Converſe, 


As 1, on C, 
is to 59.22, the Cube of the Perifery of a 
Sphere whoſe Content is 1, on Ez 
So is 4189, the given Content, on C, 
to 62.83, the Perifery, on on E, 


Note. 16699.4 T a Fa- C Ale 
"that QT 13679-3 S for for I Wine Gallon 


PROB. XXXV. Fig. 10. 


Inches. 
Given ( Axis AB. ,20) To find the 
ABCD Content of the 
a Spbere Fruſt. CAD 


whoſe Fruft.Heig.A E, 6)" Al:.Gall. 


| Þ $ 20, the Axis, nD, 
is to 100, the Radius, on the Line @ 3 
So 18 6, the Fruſtum's Height, on D, 
to .216, a Segment, on @- 


2. As1, onB, 

is to 14.86, the Content of the Sphere, on A ; 
£0 18.216, the Segment, on B, 

to 3.21, the Cont. of the Fruſt. C AD, on A, 


 PROB, 
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PROB, XXXVL 


| To find the Side. o 

4 "ap 0 of . JP \ the greateſt 5k 

be GH #5 © dron that ean be In- 
ke ſcribed in i. 


S 1, on B, 
isto .816; the Side of a Tetraedron In- 
: ſcribed whoſe Axisis 1, onAz3 
So1s 20, the given Axis, on B, - 
' to 16.32, the Side Inſcribed, on As 


The Converſe. 
As1, onB, ARS 
is to 1,225, the Axis of a Tetraedren tohaſe - 
— Side Inſeribed is 1, on A; 
So 18 16,32, the given Side;-on B, 
to 20, the Ax1s,. on. A. 


— —— 


Names of | Side. Tn- | FR Side\ 


the Bodies JO Tinſcribed 1. 


A. 
— OO OOO ——_— D— 
_- 


Tetraedron 316 I 225 
Ofoedron | +707 2.414 
Hexaedron 577 1.732 


lcoſaedron +526 1.903 
Dodecaedron | +.357 1.302 
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P'ROB. XXXVIL 


Given @ Tetrae-7)' © ; 
x -( To find the Solid 
por = Side 5 Rod in Inches. 


Sx, on C, ; - 
is to.118, the Content of 4 Tetraedron 
— mwhoſeSideis 1, onE; 
So is 40, the given Side, on C, 

to 7552, the Content, on E. 


The Converſe 


As1, on C, ; 
is to 8.474,the Cube of the Side of a Terraces 
dron tmhoſe Content is 1, on By 
So 18-7552, the given Content, on C, 
to 40, the Sizde, on E. 


| Names of | Solidity the —_ L $a 
= _ Side wo | lidir "2B 1 
Tetraedron | 418 | 8.474 
Goedron e47T 2.123 | 
Hexaedron | 1.000 1,000 |} 


Tcoſaedron | 2.3909 | 0.435 
Dodecaedron | $.036 O.I24 | 


Note, that all Earth Work, as Cellars, Faults, &c. 
are meaſured by the Tard Solid, viz. 27 Sglid Feet, 
and ſo much ought to be a Cart Load, = 


— ——dd A... A ————o—_ —_ 
. 
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All Banks, Drains, Ditches, Rampires, Paras 


pets, and New Rivers, are wrought by the Floor 


conſiſting of 18 Feet Square, and one Foot Deep 
(i, e.) 324 Solid Feet. 


CI ee A. 


SECT. IL 
Of Ganging. 


(37s is a branch of Stereometry, by which 
the Contents of all Solids are diſcovered in 
Gallons, of which there are now allowed and uſed in 
England #bree Sorts, viz, 


Ale and Beer Gallon 282 Py "Fe 
The<, Fine contain-< 231 A. 
C Corn 'Jing (268.75 p 


But Dr. Wberd in his TaQometry, p. 277. 238 
affirms the PF7ne-Gallon to be but 224 or 225 at 
moſt, | 
. And this gave birth to Mr. Falker's. experiment 
in 1638 who cauſed a brazen Veſſel to be made by 
Mr.Iſaac Carver, an ingenious Workman, in-form of 
a Parallielepip:don, whoſe Baſe was 4 Inches Square, 
and Depth 14 Inches, (as Mr. Gunton had done that 
for the Ale-Quart in the Exchequer) by which it was 
found to contain only 224 Inches, for the Liquor in 
this Veſſel exactly filled the Standard-Gallon 3n 
Guild- Hall, London,Cwhich is unanimouſly agreed to. 
be the true and ancient Meaſure) in the preſence of 
th: Right Honourable Sir Fohn Shorter, then Lord 
Mayor, Sir Baſi} Firebrace Sheriff, Mr. Flamſteed, 
Mr. Halley, and ſeveral other learned and worthy 
Gentlemen. | | This 
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* This Setled by a Law would improve the Revenue 
ſome Thouſands yer Annum. 


Note, the Ale Gallon in Ireland contains only 
217.6 Cube=Inchere 


$. 1, Uſe of the Rule in finding the Areas 
of diverſe Figures. 


PROB. Il. Fig. 26. 


whoſe Side A B is 


ar Superficial Content 
135 Inches : 


in Ale-Gallons. 


Given © a \'B » 0 To find the Area, 


A® 1, on C, ; 
' bh to.003546, the Area 
whoſe Side 1s 1,0nD; 
So 1s 138, the given Side, on C, 
to 67.5, the Superficial Content, an D., 
And if the $:de found on C fall off the Line D, 
then uſe 10 at the end of the Line, or this general 
Number 3.162. | | 
Or as 16.79, the Gauge-point, on C, . 
isto 1, onD; 
So is 138, the given Side, on C, 
to 67.5, the Area, on D. 


of a Square 


If the Side found on C fall off; the Line D, then 


inſtead of 16,79 uſe this general Numier 53 1 


(the Square-root of Ten times the Square of the 
Gauge-point,) 


PROB. 


; 
; 
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PROB. IL. Fg. 2. 


| Jnch 
_— oe DOI oc he 


an le + Area in Als+ 


whoſe ( Perpend.C D 110 Gallons. 


AS $64, which 15 twice 282, on B, 
is to 110, the Perpendicular, on A; 
So 1s 260, the Baſe, on B, 


to 50.7, the Area, on A. 


PROB. II. Fig. 5. 


Inch 
_ Leg ACID --fat-.cks 


lon g £24 rea 1 Ale» 
whoſe ( Bredth BD 130 Gallons, 


AS? 282, the Inches in a Gallon, onB, 
is to 180, theLength, on A ; 

So is 130, the Bredth, on B, 
to 82.97, the Area, on A. 
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PROB. IV. Fig, 20: 


| * ; 
Given @ Cirde) To «hd the Area, 
whoſe Diameter A BC Superficial Content - 
is 40 Inches: in Ale-Gallons, 


"A'Sr, an G6 
is to .oo2785, the Area of 4 Circle 
whoſe Diameter is Iy on D; 
So 18 4o, the given Diameter, on C, 
to 4.45» the Area, on D. 

If the Diameter found on C run off the Line D, 
then uſe 10 at the end of the Line, or this general 
Number 3.162, 

Or as 18.95, the Dsameter of a Circle whoſe 
Area 1s 1, onC, 
» tort, oaD;s 
So 1s 4o, the given Diameter, on C, 
to 4.45, the Area, on D. 

If the Diameter found on C fall off the Line D, 
then inſtead of 18.95 uſe this general Number 59.92. 
( the Square-root of Ten times the Square of the 
Gauge-point.) 


Or according to Eſquire Everard's Ste- 
reometry made eafie, Pp. 


If the Diameter be more than the Gauge-point, 
nd leſs than 100. 
As the Gauge-point on C, 
13 to x, in the firſt Radius, on D; 
Sois any Diameter on C, 
to its Area, on D, 


But 
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But if the Diameter be leſs than the Gaupe- 
point, or more than 100, + 
As the Gauge-point on C, 
is ta," in the Second Radius, on D; 
So 18 any Diameter on C, 
to its Area on D. 


Note, S+- ba CH for Wine- 
that C17.15 Gauge-point 5 Gallons. 


Or you may find the Area by the Rule thus : 


If a Cooler be 13.4 Inches Drameter, draw out 
the Sh:der towards the right hand till the end cut 1 3.4 
on the infide of the Sz-ck, and againit it ttands - 
5 tenths the Arca in Ale-Gallons, and it the Dia» 
meter exceed 24 Inches, Pin this. S/zder at 24, and 
draw out the other towards the left hand, and you 
will find that when the end cuts 3o Inches againſt 


it ſtands 2.5 1 Gallons the Area, and ſo of all-others. 


PROB. V. Fig.10. 


Inches 
Diameter AB 49) To find the 
. Area of the 
whoſe x 9 Seg.CAD 
Verſed Sine AP- 8 Yin Ale Gall. 


"DPS 40, the given Diameter, on A, 
is to the Radius 100, on the Line O; 
So is 8, the Verſed Sine, on A. 


to .142, a Segment, oa O, 


Gruen 


WW _ TT. SINE” 


As 
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2, As I, on B, 

1s tO 4445» the Area of the Circle, on A5 
So 1s . 142, the Segment, on B, 

to .634, the Area of the Segment, on &, 


PROB. VI. | Fig. 13. 


Tnches, 
Given( Tranſverſe 75) To find 
an El- Dieme- the Area 
lipfis ter is in Ales 
whoſe ( Conjugate 50_)Gallons, 


S 359, the Square of the Garge-point,on B, 
is to 70, the Tranſverſe Diameter,on A ; 
So 18 50, the Conjugate Diameter, on B, 
to 9.75, the Arca in Ale-Gallons. on A. 
Or a Geometrical Mean between the croſs Diame- 
ters, is the Diameter of. a _ whoſe Area is 
equal to the Areg of the Ellip/is, And 291.1 is the 
Square of the Gauge-point for Wine Gallo 


PROB. VII. ÞPig. 27. 


__ 

Given( Tranſu.Diam.AB 7 To find 
an El. the Area of 
J | 4 the Segment 
roſes | HAI m 4le- 


whoſe C Verſed Sine AE 14: Gallons. 


S 70, the Tranſverſe Diameter, on A, 
1sto the Rad.100 on the Line mark.O ; 
So is 14, the given Verſed Sine, on A, 
. to.142.a Segment, on O, of 
H 2, Ay 
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-+. As 1, on B, 

is to 9.75, the Areaof the Ellipſis, on A 
So is.142, the Segment, on B, 
"to 1.38, the Area in Gallons, on A. 


PROB. VIII. Þig. 13. 


Inches. 
_ © Given( Conjug.Diam,CD 50) To find the 
- an El Area of the 
Seg. H Cl 


1114 
|  _-vboſe-( Verſed Sine' C E, .8_)# Gallons. 
ty A S 50, the Conjugate Diameter, on A, 
1s to the Radins 100, on the Line 
, marked O ; 
| So is 8, the Verſed Sine, on A, 
to .103, a Segment, on O. 


| 2. As1, on B, 
| is to 9.75, the Area of the Elliphs, on A; 


li "So is .103, the Segment, on B, 
ito 1.00, the Area in Gallons, on A. 


:$,2.Uſe of the Rule in Gaugeng diverſe Solids. 
PRO B. I% Fig. 20. 


| 
Tnches. 
Given( Side AB 138) — find the So- 
| : bs nl lid Content in 
; i\whoſe ( Dep. EP 20 I. 


S 16.79, the Gauge-point, on C, 
\ - is to 20, the Given Depth, on D; 
So is 138, the given Side, on C, 
to 1357.6, the Content in Gallons, On D. 
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Tf the S;de on C fall off the Line D, then iriſteall 


of 16.79 uſe this general Number 53.1, (the Square. 
root of Ten times the $quare 'of 'the Gauge-poine..) 


P R 's, B. X. Fig. 2 


| Inches. | 
Given { Length AB 180Y To find the 


8 Paralle- | Solid Content 
lepipedon | Brearb A C130P ;, Ale-Gel- 
whoſe Depth AH 20_)/ons. 


T. S$ 282, on B, 
is to 180, the Length, on A; 
So is 130, the Bredth, on B, 
to 823.97, the Area of the Baſe, on A. 


2. As 1, on B, 
isto 20, the Depth, on A; . 
So is 82.97, the Area of the Baſe, on B, 
to 1659.4, the Content in Gallons, on A. 


PROB. XI. Fig. 23. 


Inches. | 
| Diam. AB1i2zoY To find 
—__ a ( the Content 
- i _ in Ale-Gak 
oſe Depth E Þ 36 Ylons, 


A® 18.95, the Gauge-point, on C, 
isto 36, the Depth, on Dz 
S018 120, the given Diameter, on, 
to 1,436, the Content in Gallons, on D. 
>  Hs8 if 


If the” Diameter on C run off the Line D, then - 
inſtead of 18.95 uſe this general Number 59.92 (:he 
Square-root of Tem times the Square of the 


Gauge-poant) 
'Example. If the Diameter-be $o Inches, 
and Depth 9 Inches. 


As 59.92, this general Number, on C, 
.ts to 9, thegiven Depth, on D ; 
So 15 8o, the given Diameter, on C, 
to 160.4, the Content #n Gallons, on D. 


| Note, vf the Diameters increaſe by Tens, the 
| Hreas Will increaſe by Hundreds. 
} 


PROB. XII. Fig. 23 


| Inches. 
[ Given( Baſe AB 112 
4h Square To find the 
Pyramid = in Ale- 
0BS» 


. 


| 
lf -awboſe ( Height ZP 6o_ 
f 
| S 16.79, the Gauge-point, on C, ; 
k k is to 20,-one third of the Height, onD; 
ot So is 112, the given Baſe, on C» 
Wt to 889.6, the Content in Gallons, on D. 

| For every Pyramid is equal to one third of its 


cn cumſcribing Prifm; 


PROS, 


its 


105, 
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P ROB. Xl. Fig.242. 


Inches, 
Given \ my AB 100 To find the 
a Cone Cont. in Ale» 
Caro 


whoſe Height ZP 90 


A*®! 18.95, the Gauge-point, on C, 
18 to Zo, one third of the Height,on VE: 


So is oo, the given Diameter, on C, 
to $35. 5, the Content in Gallons, on D. 


Foy every Cone 3s . equal to one third of its car- 
enm[cribing Cylinder. 


PR ” B. XIV. Fig. 24- 
_—— ) , To find 


x \ of | J the Cone 
BS<ZE oof . 4k 95.83 tent of 
V. the Cone 


( Cont.of the Come AZB 94.34 Gal. CZD.. 


S 120. 83, the whole Cone's Axis on D, 
is to the Radius 100 on the Line 
marked A 
So 1895.83, the Letſer Cones Axis, on D, 
t0..499; a Segment, on &. 
2+ As 1, on B, 
is to 94-34, the Whoſe Cone's Content, on A; 


$0 18 .499, the Segment, on B, 
to.47.06, the Content of the lefſer Cone,on A, 


H-3 PROB. 


1:94 Of Gauging, Ch. VII... 
PROB. XV.e Fig-24. 


Fs, Inches. 

Given AB 29 

ABCD \Driameters <\ To find the 
the Fruſt, CD 23> Content #n Ale- 
of a Cone Gallons, 

whoſe. YE Depth , « « EP 25_) 


MAS, on B, 


is to 29, the.greater Diameter, on A; 
So 1s 2}, the leſſer Diameter, on B, - Wee 
to 667, a fourth Number, on A. 
To which add 12, one third of the Square of 
the Difference of Diameters the Sum is 679+ 
2. As 359, the Square of the Gauge-pointgon B, 
1s to 25, the Depth, on A; = 
So1s 679, the Sum, on By 
to 47.28, the Content sn Gallons, on A, 
Or on the Flat-of the Rule find & the Difference 
Of. Diameters on tne Line of Inches, and againſt it on 
the Line marked Fruſtum of a Cone 133.06, which 
added to 23 the leſſer Diameter gives 2.6406; a 
Mean Diameter, then ſay : 
" As 18.95, the Gauge point, on C, 
13 to 25, the Depth, onD; 
So is 26.06, the Mean Diatmeter, on C, 
to 47.23, the Content in Gallons, on D, 
If the Baſes are Elliptical, find two Geometrical 
Means between the Conjugates above aud below, and. 
the reſt of the Work is the ſame» 


PROB. 


Gyp ca” cw. 
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 PROB. XVE Fig.24: 


4 Tnches. 

Given the CAB 29 . 
Fruftum ) Baſes 3 p T. - an LP 

| of a Cone CD 23 Avis __ 


whoſe ( Depth EP 25 


A*® 6, the Difference of Diameters, on B, 
is to 25, the Depth, on A 

Sos 29, the Greater Diameter, on B, 
to 120.33, the Cone*s Axis, on A. 


PROB, XVII Fig. 244 


FOI k Inches. Fo 
iven the( SAB 29Y- To find no 
Fruſtum Baſes +35 23( the Diameter of 


of a Cone YDepth EP 25 ( the Liquors Sur- 
whoſe (Wet RP 12 Yface. 


$ 233 the Depth, on B, | 
is to6, the Difference of Diamet, on A; 
Sois 12, the Wet Inches, on B, 
to 2,88, a fourth Number, on A. 


Which taken. from 29, leaves 26.12 the Diattiter 
7-0; . 


H4 PROB. 
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PROB. XVIIL Fig. 24 
Given Buſes Lon x2 Che, To find the Ds- 


. the Fru- CD71.2 menſjons of ano- 
fium of < Depth EP 30 ther ſuch Fruſt. 


a Cone | whoſe Cont; 28 
whoſe Content , 629 Gall. J850 Gallons. 


Te A S 620, the Firlt Content, on E, 
is to 8o, the Greater Diameter, onC; 
$o is Boo, the Second Content, on E, 
to $7, the Greater Diameter, ott C. 


2. As 620, the Firſt Content, on E, 
isto 71.2. the Lefler Diameter, on C. 

So is 800, the Second Content, on E, 
to 77.4, the Leſſer Diameter, on C, 


3. As 620, the Firſt Content, on E, 
8t030, the Depth, onC; 
So is 800, tht Second Content, on e: 
to 32,63, the Depth ſought, on C. 
But having the Firſt of theſe, the other may be 
found at one Operation by the Lines A and B thus : 
As 8o, the Greater given Baſe, on B, 
is to 87, the Greater Baſe found, on A, 
So is 71-2, the Leſſer given” Baſe, on B, 
to 77-4, the Leſſer Baſe ſought, on A. 
And fo is 30 the given Depth, on B, 
to 32.63, the Depth fought, on A. 
And the ſame may be done for Ca:ks. 
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; PR.OB. 'XIX, 


Fruſt. 


cal Cone 


2. As1, on B, 


which reſerve : 


Inches. 
Given the Tranſ.Dia. AB 38.4:CD 30.0 JTofind 


whoſe Depth. .EP 25.;;.. 


77 


| Fig. 29. 
Taches. 


Fhe 


an Ellipti-< Conj.Dia. NK 32.0 : HI 25.0 Cont. 


17 
Gall. 


A® I, on B, 
3 1s to 68.4, the Sam of the Tranſverſe 
Diameters, on A, 
So 1s 32, the Greater Conjugate Diameter, on B, 
to 2188.8, a fourth Number, on A. 


1s to 32, the Greater Conjugate Diam.on A ; 
So 1s 25, the Leſſer Conjugate Diameter, on B, 
to 750, a fourth Number, on A, 


Which added tb 2188.8, the Sum is 2938.8 


3+ A$3 1077, ls an the Square of the Gone: 


point, on 


to 25, the Depth, on &A3 
$0 is 2938.8, the reſerved Sum, on B, 


to 68.22, the Content in Gallons, on A. 


And as 846, on B, 


isto 25, the Depth, on A x 


So 1s 2938.8, on B, 


to $6.86, Content as the Fruſtam of a Py« 


mid, On As» 


H 5 


PROPB, 
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PROB. XX: Fig. 25... 


ſnaidC* Len B38: BF 26) 
Gzven a Priſmoaid(” Len AB38:EF2 ; I 
whoſe Baſes are | . Rs wg 
Paral. and Alike < Br. BD30:FHzgp,.. * 
ſetuate but Diſ- | ; Ga _ 
proportional Depth . 50, .. F 


Priſmoid is a Solid s contained under 
- #:Þ ſeveral Plains, whoſe Baſes are Refangular 
Parallelograms, Parallel, and Alike ſituate. 
3. Asr, on B, 
iato 52, the Sum of AB and half EF,onAz 
So is 38, the Greater Bredth, on B, | 
. to 1560, a fourth Number, on A 


: 2», As I, On B, 
is to 47, the Sumof 'E F and half AB,onA; 
So is 24, the Leſſer Bredth, on B,: 
to 1138, a fourth Number, on A. 
Which added to 1560 the Sum is 2688 which re- 
ſerve . | k 
3- As 846, on B; 
1sto 5o, the Depth; on A 3. 
$0.18 2688, the reſerved Sum, on B, 
to 158.87; the Content of the Priſmoid, on A: 
If the\Baſes are Circular, or Elliptical "tis called 
a Cylindroid, and the Operation is the ſame, changing 
the. Divi/or,, For: | 


As 
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As 1077, on B,, - 
is to 50g: the Depth, on A 3 
- $o'is 2688, the reſerved Sum, on B, 
to-124-79, Content of the Cylindroid, on A} 


And thus you may find the Content of any Turn: 
whoſe. Parallel Baſes are Reftangular Parallelo- 

ams, or Ellipſes, whether they are Alike, - or Un- 
the, Proportional, or Diſproportional, Althe Situ» 
ate, or Inverted. 


PROB. XXI Fig. 29. 


Inches; 
Given ABCDF Axis AB 109,97) - To find the 
a Parabolick Content in 
Spindle whoſe CDiam. CD 29, \ Ale-Gallons,. 


S 18.95, the Gauge-point, on C, 
is to 53,62, eight Fifteenths of the 
Axis, on D; 
$018 29, the: Diameter, on C,- 
tO 137.3, the Content in Gallons. on D. _ 
For every Parabolick Spindle is equal to eight 


Fifreenths of its Circum cribing Cyl ndere- 


} 


PROK; 
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PROB, XXIl. Fig, 29. 


___ - _ — — —  —  C—D.,OOO 


Given ( Axis, , ABlogyos ) & J To find 
ABCDa . S-/ the Con, 
Parabolich < Fruſt.Heig. AE 29.96) + > of the 
Spindle Fruft. 


whoſe 


»A* 109.9 the Axis, on A, 
is to the Radius 100, on the Ling, 
marked () - 
$o is 29.96, the Pruſtum's Height, on A, ' 
to .129, a Segment, on (). 


2. As1, on B, 
is to 137.3, the Content of the Spindle, on A ; 
So is ,129, the Segment, on B, 
to 17,7, the Content of the Fruſtum, on A. 


PROB., XXUI Fig. 27. 


Solid Content 173-3 Gall. JA AL 


, 4 Inches. 

Given Axis B82 
A B '#- D,a | : . To find the 
Sphereoid pr" as 
whoſe ' Diam., CD 29 )2 


A Spheroid as ABCD 3s a Solid Figure, gene- 
rated by the rotation of the Semi-Ellapſis 
ACB, about its Axis A B abiding fixed till the 
wotion end where it began. 


As 


Ch. VII Of Ganging. 18e 
As 18.95, the Gauge-point, onC, 
is to 54-73, two Thirds of the Axis, on D; 
So is 29, the Diameter, on C, 
to 128.18, the Content in Gallons, on D. 
For _ Spheroid 3s equal to two Thirds of its 
* Circumſcribing Cylinder, 
Or as 538.6. the Cube of the Axis of a Sphere 
whoſe Content is 1, on C, 
1s to $2.1, the Axis, on E ; 
So 18 29, the Diameter, on C, 
| to 128.18, the Content, on E. 


; PROB. XXIV. 
| Inches. | 


: 


Given aCSide . . 60) To find the 
Maſh-Tun 3 EConten upon one 
whoſe . Diameter 60. Inch in Gallons. 


\ 


15.43 Yon CG, 1s (S:5deY onC, (15.12 
A to 1, on to the Galt 
"Y D; ſo is ) Area ond 
17-41 _)6o the CDia JonD.Ci:185 


But COblow) (238 YJonBjistothe Len,on Az 
if the As p | 
So is the Bredth on B, 


Tun 


wy -- | Ellipe, } C303 ) tothe Areaon A, 


S. 3. Uſe 


1'3y 


Of Gauging, - Ch. V1L.: 
$. 3. Uſe of the Rule in Cark-Gauging, 
P ROB. XXV. Fig. 27, 


| Inches. 

Given a( Buns CD29) To find 
Spheroidal. 9) | AB the 
Cask whoſe He HI 23 Spheroid”s 
Diameter (_ Length EP 50_)A.. 


F, A Gainſt 29, the Bung onC, is 841 on D.. 
and againſt 23 the Head onC, 1s 529 on D. 
The Difference of their Squares is 3 i2, againſt 
which in the firf# Radius on D is 17.66 its Square» - 
ro0z on C. 
2. As 17.66, the Square-root, on B, 
is to 25, the Cask's Semi-length, on A; 
So 1s 29, the Bung Diameter, on B, 
to 41.05, the Spheroid's Semi-Axis, on A. 


PROB. XXVE Fig. 27. ; 
Given( Axis. ., AB82.1 a: To find 


- Jo the Sold. 
na 8 Fruſt.Heig. AE 16,05) 5 ty of the 


| h Fruſtum 
whoſe (' Solid Cons. .- 128.18 Gall. JHAI 


1, A $82.1, the Spheroid's Axis, on D, 
| is to 100, the Radius, on the Line 
marked @ ; 
So 18 16.05, the Fruſtums Height, on D, 
t0.,0997, a Segment, on @+ 


2, A5: 


ON 
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* 2, As 1, on'B, 
is to 128. 18, the Spheroids whole Cont.on A. 
$018 0.997, the Segment, on B, 
to 12.775, the Content of the Fruſt, on A. 


PROB. NXVII. - Fig, 27, 


| Diameter C D 29. A To find © 
| Given of the Solidi. 


J= 
« Sphe- 9 Eruſt-Heig.CE 8.5 { 1 of the 
a h oſe Yr. uſt um]. 


Solid Cont. . . 128.18 Gall. JHCL: .. 


S 29, the Dtameter, on D; 
is to H-- the Radius, on the Line. 


ReFrutns 

Sois8.3, t Fruſtum's Height, on D, 
to.207, a Sepment, on Q@. 

2, As 1, onB, 


is to.12.8. 18, the whole Content, on Az: 
$6.is .207, the Segment, on B, 


to 26.58, the Content of the Fruſtum, on A.. 
P O-R B, XXVIIL Fig. 37. 


WM | 
Given a( Bung AB 33 To. fd 


Spheroidal. the Content - 
Ca whoſe Head CD 24.50 ;, Ale-Gal-. 


Diameter Length E Pg2 Yom. 


OTE; That by Knowledge only of the Diames- 

ters, and Length, the true Contents of all 

Carks cannot be found by one general Rule becauſe 
its + 
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its poſſible for two Casks to have the ſame Dimen 
woes yet the Space between the roms and _ 
may be more Ci:rculzy in one than in the other, and 
conſequently more capacious : ore, . 

1. On the Flat of the Rule find 8.5 the Diffe- . 
rence of Diameters, on the Line of Inches, and 
againſt it on the Line marked Fruſtum of 'a Sphe. 
roid is 5.93, Which added to 24:5, the Head, makes. 
30.43 a Mean. | 

As 18.95, the Gauge-point, on C, 
13 tO 42, the Length, on D:; 

So is 30.43, the Mean Diameter, on C; 
to 108.3, the Content in Ale-Gallons, on D. 

2. Againſt 8,5, the Difference of Diameters on 
the Inches is 5.5 on the Line marked 2: Form, which 
added to 24.5 gives 30a Mean, 

As 18.95, the-Gauge-point,. on C, 
is to 42, the ang," on D; 
So 15 30, the-Mean er, On C, 
to 105.2, the Content, on D. | 

3. 55 8.5, the Difference of Diameters on. 
the Inches is 5.04 on the Line-marked 3, Form which: 
added to 24-5 gives 29.54. a Mean: 

As 18.95, the Gange-point, = GC, 
1s to 42, the Length, on D; 

$o is 29.54, the Mean Diameter, on C, 
to 102.1, the Content, on D, 


Ale-Gall. Differ. 


The Con-C17) Fro837 ,, 
Fent accord- 2 Form I$ 105.2 3.1 
ing to the (3 (1021) 


Here you ſee the Dsfferences are equal, ſo leſs 
room left for Error, 


Hence. 
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Hence I conclude that theſe are very ready, and pe- 


guine ways of Cask Gauging, and azexaCt as need 
be, conſidering their urcertam Form. 


PROB. XXIX. Fig. $0. 


Inches. 

Given a( Bung , . AB1g )To fnd NO 
Spheroidal ) Head. . CD23( the Diam. of 
Cask whoſe JLength E P 5o( the Liquors 
Diameter ( Dry Part ER 13 \Surface. 


— 
- 


S 625, the Square of EK, the Semi- 
length, un B, 
is to 312, the Difference of the Squares of 
ABandCD, on A; 
So is 144, the Square of R K the Diſtance from 
the Bung, on B, 
to 72,88, the Difference of the Squares of A B 
and N O, on A. 
Which Subſtracted from 841, the Square of the 
Bung, leaves 769.2, which found in the fir/# Radius | 
on D, againſt it on C 18 27974 the Diameter N O. ; 


1.36 Of Gauging, CKVIE. 
PROB. XXX: Fig. 30. 


Given a ( Length EP 42 7.) To find 
—_— £ 8 the Vas 
Cask the Ax. | vg \\cuity, or 
Perpend. to Dry part BR 8 Cont. of 
the Horizon . \ the Fruſt 
whoſe Solidarity ; , 108.3 Gall, JEDNO 


Wo A* E P 42, the Length, on A, 
is to 100, the Radius,- on the Line 
marked 1.5S ; 
So is ER 8, the Dry Inches, on A, 
to.171, a Segment, on 1.3, 


2. As 1, onB, 
18 108.3, the Cask's whole Content, on A ; 
So 18.171, the Segment, on B, 
to 18,5, Cont, of the Fruſt, CDNO, on A, 
Which Taken from-108,3, the whole Content, the 


Remaining Liquor, or Content of the Fruſtum 
N OCD 1 89.8 Gallons. 


Or you may find the Remaining Liquor thi : 


1. AzEP 42, the Length, on A, | 
isto 100,the Radius, on the Line marked 1.S ; 
So1sRP 34, the Wet Inches, on A, 
to.829, a Segment, on 1.5. 


2. As 1, onB, y 

is to 108.3, the whole Content, on A; 
Se18.829, the Segment, on B, 

to 89.8, the Gallons in the Cask,, on A. 


f 
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If the Caik be taken in the Second Form, 


1, As 42, the Length, on A, 

isto 100, the Radius,on the Line marked 2.5 ; 
So 18 8, the Dry Inches, on A, 

to. 168, a Segment, on 2.5. 


2, As1, onB, 
is to 105.2, the whole Content, on &; 
So 18 .168, the Segment, on By | 
to 17.7, the Vacuity, on A. 
Which Subſtracted” from 105.2 the whole Cons 
tent, the Remaining Liquor is 87-5 Gallons. 


If the Caik be taken in the Third Form, 


1, As 42, the Length, on A, 

is to 100, the Radius, on the Line noi 3.53 
So is 8, the Dry Inches, on A, 

to16/, a Seement, on 3.S. 


2, A$s1, on B, 
is to 102,1, the whole Content, on A z 
So 1s. 164, the Segment, on B, 
to 16.7, the Vacuty, on A. 
Which Taken from 102.1, the whole. Conten#- 
leaves 85.4 the Gallons 33 the Cark. 


PROB, 


— —— ——— ———— — 
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PROB. XXXLI. Fig. 31. 
Given a Spheros. { Bung Dia. AB33) 


S # T fnd 
dal-Cash the Ax, S. _ £ 
paral. to the Ho- $A cuity , or 
rizon , and thee DryPart AG 8)” Ons 

- Liquors Surface | of the 

| 

| cutting the _ MD. 
| 


Heads whoſe Sol, Cont. 108.3 Gall. 


I, S AB 33, the Bung Diameter, on D, 
is to 100, the Radius, on the Line. 
marked 1.L; | | 
| Sois AG, the Dry Inches, on. D, 
Lf to -173, a Segment, On 1.Le 


2. Asr, on B, 
is to 108.3, the whole Content, on A ; 
So is .173, the Segment, on B,. 
to 18.7, the Pacuity, on A. 
1 Which Taken from 108.3, leaves 89.6 the Ga{lons 
| 31 it, or-Content of the Frultum LD DM. - 


Awe oo oo a 


- 22. -—— SDS + - At ew —_ 


Or you m4y find the Remaining Liquor thu: 


| 

| 1. As AB3}, theBung Diameter, on D, 

| | is to 100, the Radius,on the Line marked þ, Lz 
Sois GB2s5, the Wet Inches, on D, 

to.827, a Segment, on 1.L. 


| 2. As 1, on B, 

| 15 to 108.3, the whole Convent, on A ; 
| - So 18 .$27, the Segment, on B, 

| to $9.6, the Remaining Liquor, on A. 


-: if 


if the Caik be taken in the Second Form, 


. 1. As 33, the Bung Diameter, on D, 
is to L00,the Radius,on the Line marked 2+L.; 
'Sois 8, the Dry Inches, on D, 
to.171, a Segment, on 2.L, 


2. AsI, onB, 
"is to 105,2, the whole Content, on A; 
So 18.171, the Segment, on B, 
to 18, the Vacuzty, on A. 
Which Deducted from 105.2 the whole Content, 
the Remaining Liquor is 37.2 Gallons, 


If the Caik be taken in the Third Form, 


1. A$ 33, the Bung Diameter, on D, 

1s to 100, the Radius,on the Line marked 3.L; 
So is 8, the Dry Inches, on D, 

to .169, a Segment, on 3-L, 


2. Azs1, onB, 
is to To2,1, the whole Content, on A ; 
So 18 .169, the Segment, on B, 
to 17.2, the Vacuzty, on A. 
Which Taken from 102.1 the whole Content, 
leaves $4.9 the Gallons in the Cask- 


$. 4. Uſe 


$. 4- Uſe of the Rule in 'Gawging Ships, 
P R O B. RXRXIL. pt 


\.. Ba 
, (Keel , . . $0 Long YTo find bow 
Groen many Tuns 


4 Hr f Midjþ. _ 32 Broad She” will 
Hold . . . 14.1 Deep J<arry- 


I. A 5s I, On B, 
'isto 8o, the Keel's Length, on A; 
$0 is 32, the Bredth of the Midſhip Beam,on B, 
to 2560, a fourth Number, on A. 


2, As1, onB, 
is to 2560, the fourth Number, on A; 
Sois 14.1, the Depth of the Hold, on B, 
to 36096, a ſeventh Number, on A. 


3. As 95,the Diviſor for Merchants Ships on B, 
isto1, onA; 

So is 36096, on B, 
to 380, the Ships Burden, on A, 

But for Ships of War, where there is an allow- 
ance for Guns, Anchors, Cables, Maſts, Sails, &c. 
which are all a Burden but no Tunnage, the Dsvzſor 

This may ſerve to Gueſs at the Tunnage of a 
"Ship, but there 1s a great deal more required to 
give the true meaſure, 


' The 
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The Way uſed by Shipwrights, as I received it 
frem Mr. Caſtell, Maſter Builder at Depeford, is thus : 


i. As 1, on B, 
is to the Len. of the Keel,to the Rake, on A ; 
So 1s -the extreme Bredth from Outſide to 
-Oittfide, on B, 
tO a fourth Number, on A, 


2, AS 1, onB, | 

13 to the fourth Number, on A ; 
So 18 Half the Bredth, on B, 

to a ſeventh Number, on A. 


3. As 94, aconſtant Diviſor, on B, 
sto1,onAz; 
$0 1s the ſeventh Number, on B, 
'to the Ship's Burden, on A. 


PROB:; XXXIN. 


Keel 44 ( Long To find the 
Dimenſions of 
Given {Beam 17.6 Broad\ another Ship 
a 4 bY | of = 20" 
whoſe NH, 7.76 Mould whoſe 

"PO Burden ſhall 


Burd. 60 Tuns . ; . . Jbe 360 Tuns? 


I. S 60, the FirſBurden, on E, 
is to 44, the Length of the Keel,on C ; 
So-48 36o, the Second Burden, on E, 

to 80, the Length of the Kyel, on C. 


422 J 


- 2. 8 


— — ———— — 
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2, As 60, the Firſt Burden, on E, R 
is to 17.6, the Bredth of the Beam, on C; 
So-is 360, the Second Burden, on E, 
to 32, the Bredth of the Beam, on C. 


3. As 60, the Firſt Burden, on E, | 
 i8t0 7.76, the Depth of the Hold, on C; 
So 1s 360, the Second Burden, on E, 

to 14.1, the Depth of the Hold, on C. 


— A 


—_————— _ CS - = 
lit. ” a — 
_ a m—y 
. 


CH A ÞP. VII. 
Uſe of the Rule in Geography. 


Notzon of the Earth in relation to its Fi- 

gure, Place, Magnitude, &c, and 3s dt 

vided into two parts. 1, Univerſal. 2. Particular. 

The Firſt confidereth the Earth in general, and 

explains all sts Aﬀedions and Properties, The 

Second eonfidereth the Conſtitution of the ſeveral 
Conneries of the Earth, 


OL is an Art thich teaches the true 


PROB- 


| Places be Kand O YO 


Ch. VIIT. Of Geography. 
PROB. I. Fig. 32. 


Given two Places : ; 
which differ only AR To find their Di- 
Latitude : eb. 


E T PCMLI. repreſent the Firſt or Primary 
Meridian, CBDL the Equineftiat, P the 
North. Pole, M the South Pole, &c. | 
But Mr. Richard Norwood allows 69.548 Engliſh 
Miles toa Degree. | 


This Problem hath two Varieties. 


1, 1f both Places lie on the ſame ſide of the F- 
gan aig — as 
Example. Let the . F{519.32') of Nort 

$ing 373 5 Latitude. 


As i, on B, 
is to 60, the Niles in one Degree, on A; 
So 18 18, the Difference of Latitudes, on B, 
to 1080, on A. | 
To which add 32 for the odd Minutes (every 
Minute being accounted a Mile) the Sum 1112 
their Diſtance. | 
2. If two Places lie one on the North, and the 
ether on the South fide of the Equinodial. 


Example.Let the O Fin q In Latt- 
Places beK and ONO 5 NL 34-00 South F tude. + 


Az 


<which differ only in 


.Places be B and D D 


- Places whoſe 
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As I, on B, 
13-to 6o, the Miles in a Degree, on A; 
So 18 85, the Sum of the Latitudes, on B, 
to 5100, on A. 
'To which add 32 for the odd Minutes, «the Sum 


-,$132 Is the Dyſtqunce, 


PROB. IL. Fig. 32. 
Given two ah ne Tv Sod this Db- 


ſtance, 


Longitude : 
This Problem hath Two Varieties. 


i. Þ F both Places lye under the Equinoftial, and 


conſequently differ only in Longituat, 


Example. Let the FBY; FS3 3*.10' Lot Longs. 
137.10 ) tudes 


As 1, on B, 
is 6o, the Miles in a Degree, on A ; 
So is 104, the Difference of Longitudes, on B, 
to 6240, the Diſtance, on A. ; 
Tf the Difference of Longitudes exceed r80?, its 
Complement to 360® reduced into Miles 18 the Di- 


"ftance. 


2. If two Places lye not under the Equinoftial, 
but in ſome Paraliel of Latitude, between the E- 
iinoftial, and one of the Poles, 


Example. Let F Latitude , . .3 « « 43%00" 
A and Y be twoy : 
Difference of Longit. 43-15. 


L 


= n 


Ch. Vil. Of Geographp. 195 
1. As 909.007, the Radius, on S, : 
is to A Þ 47%.00', Comp. of the Latit. on SSz 
Sois APY 43-15, the Ditfer, of Longit. on S, 
to A Y 30.05, the Dsſtance, onSS, 
Which converted into M/es gives 1805. 


PROB. 11 Fig, 34- 


Given two Places) © 
which differ both inQ To find their D#+ 
LO and Longi-( ſtance. 
uae : 


This Problem hath Three Varieties. 


l. | one Place lie under the Equinoftial, and the 
other towards either Pole. 


Examp. CD 00%.00* Jof 33010) © 
Let the Lat. > (HF 
Places be M C and 2 
Dand QC Q 51.32 ).in- C 2900. 3 


As 909.00", the Radius, on S, 
1s to 762.50”, the Complement cf D E, the 
Ditterence of Longitudes, 'on SS ; 


R So is 38%.28*, Compl. of EQ , the Lat. on Sy 
to 3;9.19,CompLofD Q , the Diſt; on SS. 
l, | Therefore 522.41", is the Dijtance, which turned 
x into Mzles, gives 3161. 


2. If both Places lye on the ſame Side of the 
EquinoRial, but differ both in Latitude and Longs= 
tude, Fig 34. | 


I 2 Example, 


IE eee <a. 
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'Examp.C S $12.32" 7) of (20% 0o'Y Q 
Tet the in Lat. = 
Places be . and | S: 
SandT TT I) 31.40 .) in © 66,00) 


s, As 90%00', the Radius, on SS, 
1s to A P 382.28”, Compl. of one Lat.on T ; 
©O 18 449.00", the Complement of SPT the 
Difference of Longitude, on SS, 
toPH 28%55", 4 feurth Arch, on T- 
"Which taken from the Complement of the other 
L atitude 589.20" leaves T H 29%25%, a fifth Arch, . 
then ſay : n 
2+ As 619.5" the Compl.of the fourth Arch, on S, 
isto 512.32", the firſt Latitude, on SS 3 
Sos 602,35', the Compl. of the fifth Arch,on S, 
to 51*.11*, the Compl. of the Diſtance, on SS. 
Therefore AT the Diſtance is 382,459', that 18 
«as 2328 Miles, | : 
3. If two Places lie one on the North, and the 
.other on the South ſide of the EquinoRial, and in 
different Longitudes, Fig. 3 4. 


Examp. (a 43*NY pr (15920 & 
Let the. .-þ and m 
'Places be my in Z 
.aandb Ib C35.9 -\. 49420 


1. As 90*,00', the Radius, on SS, 
1s to aP 479.00", the Complement of one La- 
titude, on T ; 
*So 18 56,00", the Complement of aP b, the 
Difference of Longitude, on $S, 
toD K 41.38, a fourth Arch, on T. 
Which taken ſrom P b 125 the Sum of R b 35 
the leſſer Latitude, and Þ R go?, leaves K b 839.22 
a fifth Arch, then fay ; 


; | 2.4 
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2. As 48,22", Compl.of the fourth Arch, on 'S, 
| 1s to 43.00”, the firſt Latitude, on SS ; 
So is 162,48, the Comple.of the fifth Arch, on S, 
to 16*,03, the Comp!. of the Diſtance, on SS. 
Therefore ab $32.57", 18 the Dsſtance which con- 
verted into Miles gives 5037» Wes 
Theſe are all the Varzetses that can happen in the 
poſition of the Places on the Globe, and tho there 
are divers other ways for finding the Diſtance, as by 
the Globe, by Maps, Geometrically, £5c. yet this by 
Trigonometry is the moſt exact of all other, if the 
Longitude, and Latitude be truely given. 

. Note; ' if the Longitude, and Latitude of any 
two fixed Stars, or their Dcclination and "_ | 
Aſcenſion be given, by theſe Problems you - may 
their Diſtance. 


—_—w”— can _ _ ——__. j-""IET 


LE 


a. 


C H AP. IX 
Uſe of the Rule in Aſtronomy. 


Stronomy is an Art which teaches how to find 
A the Diſtance, Magnitude, and Motions of the 
Planets, and Celeſtial Bodies for any Time 

paſt, preſent, or to come, | 


C. 1. Of ſome Terms of Art uſed in 
Aſtronomy. Fig 35. 


1. A Sphere or Globe is-a Solid Figure contained 
under one Round Superfictes, .in the middle of which 
15 a Point or Center, from whence all right Lines - 
drawn to the Superficies or Payee are cqual» - 

; WC. 2, 


The 
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. 2. The Axis of the World is a ſuppoſed Serait 
Line drawn from P the North Pole, thro the Center 
of the Earth to S the South Pole, about which the 
Diurnal Motton 1s performed from Eaſt to PPeſt, 

3- The Hor:170n 1s a preat Circle 9o Degr. di- 
ſtant from the Zenith ud Nadir as H&z R cutting 
all the Azimuths at right Angles, and dividing the 
Sphere into the Upper or v/ible, and Lower or in- 
v1/ible Hemiſphere, to which when the Sun, Moon, 
or Stars approach, they are faid to Riſe and' See, 

4. The Meridian is a great Circle which cuts the 
Horszon at right Angles, and paſſeth thro* the Ze- 
nith and Nadsr of the Place interſeCling one ano- 
ther in- the Poles of the Worldas PES, PcS, to 
which when.the Sun comes 'tis Noon, The number 
of Meridians are as many as there can be imagined 
Werticg] Points from Weſt to Eaſt ; whereof Cof- 
»graphers have deſcribed 1809 

5. The Equinottial or Equator is a great Circle 
which cuts the Mer#dian at right-Angles, and di- 
vides the Sphere into two equal Parts, and is every 
| way diſtant from the Poles of the Ford 90% 00", as 
E =2Q , ſo called becauſe when the Sun tranſits 
it, which is when he enters Y or 2x he makes the 
Days and Nights equal in all Places. 

6. The Zodiack or Signifer is a great Circle 
having. 7% ooof Latitude on either fide of the 
Eclipticky and encompaſles the Sphere obliquely like 
a Belt or Girdle, 

Fhe Ecliptick repreſented by 5 = W 1s cut by 
the Equin&tial into two equal Parts in the Points Y 
and =, in this the Planers move, and from hence 
the Latitudes of the Planets, and Fixed Stars are 
meaſured, either to the North or South, from | 
which no Star can be diſtant above 239.30", IO 

zrcls 
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Circle - regulates the Tears, Months , and Seaſons, 
and is divided into 12 Parts called S:gns, viz, 


Aries, Taurus, Gemins, Cancer, Leo, Vigo, 


” 2-00 
Libra,Scorpio,Sagittary,Capricorn, Aquary,Piſces, 


> ; 23 KR 
each of theſe Signs is divided into 3o Depr., every 
Degr. into 60 Minutes, &c. | 

7. Longitude of a Place is an Arch of the Equs- 
neofial contained between the Firſ# Meridian (or 
Merid. of the Place where the Longitude is afligned 
to begin) and the Meridian of any other Place, 
counted always from Weſt to Eaſt. 

Or tis the Diſtance. of any Place counted. on the 
Equinottial, from fome Primary Meridian as the 
Azored, Teneriff, London, Paris, &c. } 

*8. Difference of Longitude 18 an Arch of the 
Equinottial comprehended between the Meridians 
of any two Places. - 

9% Latitude of a Place 1s an Arch of the Mers- 
dian contained between the Zenith of the Place, 
or Height of the Pole and the EquenoGial; Or be- 
tween the Pole and the Hori70n, 0 | 

10. Difference of Latitude, is an Arch of the 
Meridian contatned between any two given La- 
titndes. ; | 

11. The Cofures are-two great Circles dividing 
the Eclsptick, and the EquinoRial into four equal 
Parts: | 

The EquinoRial Colure paſſeth thro P $ the Po'es 
of the FPorld, and Cuts the Ec/sprick in thi Points 
Yand== az P &S. | 

The Solſt;al Colure paſſeth thre PS the Poles of 
the World, and Cuts the Eclzprick in the Points £5 
and Vp, as 95 & Vp. 

I'4 12+ The 
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12. The Tropicks are two ſmall Circles Paralle! 
. to the EquinoRial, and diſtant from it 23.30 limit- 
ting the Sun's greateſt Declination. - The Northern 
3 that of £3, which the Sun touches when he enters 
the firſt Point of 9 as & a D, making the longeſt 
Day and ſhorteſt Night in our Hemiſphere, 

The Southern is that of Vp which the Sun touches 
when he enters the firſt Point of vp as Bb v, 
making the ſhorteſt Day, and longeſt Night in our 
Hemiſphere. 

13. The Polar Circles are two ſmall Circles Pa- 
rallel to the EquinoRial, and diſtant from it 66*.30', 
and from the Poles of the World 23*.30' ; That 
which enctoſeth the North Pole is the Artich Circle 
as GdI, and is always vi/ible in theſe Regions, in 
which thoſe Stars are p that neither Re nor Set, 
but are always above the Horizon. 

\Fhat which encloſeth the Sowuth-Pole is the 
Antartich Circle, az Kd M, and 1s always under 
the Earth with us, and thoſe Stars which are placed 
in it, are always invsfible in our Horizon, ; 

14. The _ and Nadir are two Poſnts die 
reCtly over and under us, as Z and N. | 

15. Hour Circkes are great Circles which paſs from 
the North to the South Pole, and cut the EquinoRi- 
al into 24 equal parts. 

16. Azimuth, or Vertical Circles are Arches of 
the Her:i70n, contained between the ng rr and 
the Vertical Lines paſſing by the Sun, that of Eaſt 


and Wt being called by the Prolomascks the prime 
Fertical. 

17. Almicanters or Circles of Altitude are ſmall 
Circles drawn thro every Degree of the Azimmths | 
Parallel to the Hor&on, and ſhew how far any Point 
of the Heavens is diſtant from the Horizon as Ba F. 


18. Dts 


4 wr 
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- 18, Declination of the Sun or any Star 1s its Ds- 
ſtance from the EquinoBial and as he declines from 
thence towards either Pole, ſo his Declination is de- 
nominated either Noreb, or South. 

19. Latitude of. a Star is an Arch of a Circle 
contained between the Szar, and the Ecliprich. . 

20, Longitude of a Star is an Arch of the Ecls. 
ptick comprehended between the Star*s place, and 
the beginhing of Y* according to the Succeflion of 
Stpns. 

21. Altitude of the Sun, or any Star is its Di- 
ſtance from the Hori7on counted on the Meridian. 

22+ Right Aſcenſion is an Arch of the Equino- 
tlial (counted from the beginning of Y) which 
comes to the Meridian with the Sun, Moon, of 
Stars, or with any part of the Ecliprich, 

23- Oblique-Aſcenſion is an Arch of the Equino- 
Aial contained between the beginning of Y, and 
that part .of the Equinofisal which riſes with a 
bo, or with any part of the Eclzprick in an oblique 
Sphere, 

Obi Deſcenſion is that part of the Eclzprick 
which en Dif ri. o 
» Aſcenſional Difference 18 an ot the E» 
quineRia, contained between the Rzght and Qb-» 
lique Aſcenſion of any Point in the _— 

25. Amplitude of the Sun, or any Segr, 1 the 
Difference of its Rijing or Setting from the true 
Eaft or Weſt points of the Horizon towards the 
North or South. 

26. Parallax is the Difference between the true 
and apparent places of the Sun or any Star. 


Ls: 6. 2 Of 
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$.2, Of Divers uſeful Problems in Aſtronomy. 


PROB-. I. Fig.3. 
Dsſtance from C AC 39% oY To find 


Given BC bi 
the | > Preſent 
Sun's Dezlina- 


Greateſt Declination A 23,30 Jon; 


S 90%00', the Radius, on S, 
is toAC Ie; oo", the Diſtance from 
Y, &e. on SS; 
Sois A 23*® 130", the Greateſt Declination, on "Th 
toBC 119.30", the preſent Declination.on $S. 


Y 2 his Longitude. is the Di- 
& mt 30? added} to his | ſtance 
IC Þ 60 added f Longiande (fs as 
S Vp the Compl of his Long.to 90® 

S$E 22 Subſe } the Lon. £ 609 } the Re 
mM X Subſ. 5 out of 30 F maind. 


quinodial 
, Point 
Or x; 


Fa Planesbein 


PROB. IL. Fg 3. 
- Preſent Declinat. BC 119.30” 


Gven | ' To find bis 
the . Place in the 
Sun's Ecliptick, 


- Greateſt Declinat, A 23.30 


S A 23*.30', the Greateſt Declinat. on S;, 
1s to B C 119.30',bis Preſent Declin,on SS; 
Fois 90®.oo', the Radius, on S, 

to AC 30? 00 ' his Di/ten. from Y &c. on SS. 
if 


Y 
}. 
\ 
F 
F 
| 
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If te CY & IL W x KT the Diſtance TT 
Planet . found is to be 
bein (3 4 = m7 Jcounted: from 


PROB. IL. Fig 3. 
Diſtance from 0 AC 30% 00 To find 


Given | AB bis 
the & ht 
Sun's Aſcenſi- 


_— Declination A 23.30 _Jomns 


S gow. oo*, the Radius, on SS, 

is to AC 30%.00', his Diſtance from 
Y, &c.onT; 

So 13 66®, 20”, the Complement of A the Great- 

eſt Declination, on SS, 


to AB 29%.54',his Right Aſeen. from Y,on T. 


But ifCS Att 1802 leſs} the Arch 
the Suns = m Þ 180 more >found is v5 
be in Vw 2Z XK 360 leſs ) his C ſion, 


PROB. IV. Big 3. 


whe 4 ben AB 27*, 
Ee Right Aſcenſi P54) 7, Cad 
the his Place 
Sun's | 17 the Ee 


Greateſt Declinat, A 23-30 cliptick, 


S 669.30*%, the Complement of A the 
Greateſt Declimation, on SS, 


istoAB 27 9.54", Sun 's Right Aſcenſion,on T ; 
So 1s 909.09*, the Radius, on SS. 


'toAC, _ .00, the Ds from. ,&c, on T. 
PRO3 


Of Aﬀtronomp: Ck. 1X, 


P R O B. V. Fig. r0 


Preſent Declination BC 112.30'Y To find; 
: | AB bis 
right 
Aſcenſi» 
Greateſt Declination .A'23.30 _Jon. 


' A 54, the Greateſt Declination, on T, 
4 1sto902?.co*; the Radius, on SS ; 


So is BC 11®30'; Preſent Decttnation, on T,. 
to A B 279.54» the Right Aſcenſion SS: 


PROB. VL Fig. 3; 


” BC the Sun'; Declination 119.30" 


. 


A the Compl. of Latitude. 38.28 


S A, 389.28"; the Compl: of the Latit. on T, 
is tO 909.v0* the Radius, on SS z 
So is BC 119.30", the Declination, on T, 
to A B 1450"; Aſcenſion. Difference, on SS. 
Which converted into Time by allowing for every 
Degree 4 Min, and for every 15 Min. one Minute, 
it will amount to-59 Mzn. of an Hour. 


the 4/- Cadded 7 $ Hours C Set- 
| cenſion. Yto gives the tang. 
: Diffe- Ytaken C Time of Re 
.Jrence CC. from Sun Cong. 


And 
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And double the f Setting is the Lengeh S Day 
Time of Sun ( Riſing Boe k the , , "U 


 Semi-diurnal Arch of a Right Sphere . *. . _ 00 
Aſeenſional Difference in Time add, . . . . 0.59 


—— 


Semi-diurnal Arch, or Time of Sun Setting 6.59 
Which doubled is the Length of the Day . . 13.58 
And its Compl. to 24 Hours is the Lengeh of 4 

the Night . ? wa, 
The half of which i 1s "the Time of Sun rifing 5.9T 


When ( Nor. $ubſ.© the from Jthe Aſetn. 
the Sou; add =_= to Right 
Decli- </ —- ſional < ——= = 

nation 'Nor. add \ Diffe. /to have the 


i Sou.$Subſ._Jrenee C from _)9i9% _YDle 


PROB. VIL Þig. 3. 


Þ CBC Sun's Declination 11%.30*Y to find 
yo AB. the 

S Sun's Am- 
© 


A FFRER of the Latitude 38.28) plitude. 


AS4 A 38%28', Compl, of the Latitude, on S, 
18 to 90%00", the Radius, on SS ; 
SoisB C 119, 30”, the Declination, ons, 
to AB 182.41”, the Amplitude, on SS. 


If the De- 5 North? the =o North 
enation be I South Feud is South. 


PROB. 
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PROB. VINL Þipp. 4. 
Sun's Diſtance from Y 30% 00' 


To find the 


Sun's Ampli= 
Latitude of the Place 51.32) *#4e+ 


AS CDA 382.28", the Complement of the 
| Latitude, on $ 
* istoAB 30. 00 ' the Diſtance from Von SS, 
Sois CD 23® 30, the greateſt Declination,on,$'; 
to CD 182.41", the Amplitude, on SS. 


PROB. IX. 


Sur*s Declination . . 11.,30'Y To find the 
Angle of Poſi- 
tio at the 
Time of Su 

Lati;ude of the Place $1,32 Riſing of Sun 


AS 78. 39", the Complement of the Declina- 
tion, on S, 


1s to go?. 00" , the Radius, on S; 
So is 51* 3Y' » the Latitude, on S, 
to 53*%2', Angle of the Sun's. Poſi tion, on SS, 


V 
_—_ 
yes 
= 
W 
D 
Ws, 
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PROB. X 


Sun's Declination-. . 119.30”) To find when 
the Sun will 

| be due Eaſt or 
. Latitude of the Place $1.31) Weſt. 


AS $12.32", the Latitude at the end of the 
Line, on T, 
is to 90®. 00, the Radius,. on SS; 
$o is 119.30", the Declination, on. T, 
to 9,18", the Hour from- G I, on SS, 
Which converted into Time is 37 Minutes. 


an I oO" 1 Sun Eaſt. 
Wi 


Given the 


Fj before Evening LG ft. 
PROB. XL 

& CC Sun's Declination . . a1%.30*Y To find the 

$ Sun's Altitude 

£ when he is 

.D due Eaſt or 

© (| Latitude of the Place 51.32_JWeſt. 


A® $15.32, the Latitude, on S, 
is to 96? .oo', the Radius, on SS ; 
Sos 119, zo' , the Declination, on S, 
to 14%45*, the Altitude, on SS. 
Uſually called the Prime V ertical, or Azzmuth of 
Eaſt and Weſt. 


PROB. 
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PRO B. XIL 


Sun's Diſtance from '( 3a*.00"'Y To find the 
| . | Sun's Alti- 
tude then 
due Eaſt or 
Latitude of the Place 51,32 JWeſt. 


AS 519.22, the Latitude, on S, | 
__+ 3 js to 30%.00,Diſtance from Y,&c..on SS; 
So is 232.30", the Greateſt Declination, onſs, 

to 14.45", the Altitude, on SS, 


'PROB. XU. 


” Sun's Declination ; » 119.30" 
| To find the 
Sun"s Altit. at 
the Hour of 6, 


© 
D 
—_ 
- 
w 
.> 
han 
vo 


Latitude of the Place 51.32 


AS 90*% 00*, the Radins, on S, 

isfo $12.32', the Latitude, on SS z 
So 18 119.30", the Declination, on S, 

to 8.59", the Altitude at VI, on SS. 
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PR OB. XIV. 


Time from Noon 2,00” Y -, find the 


Sun's Altitude 
when he 1s sn 
the EquinoFlial. 


Given the 


Latitude . . , 51*%31" 


$ 90%.00*, the Radius, ons, 

is to 38%.28', the Complement of the 

Latitude, on SS ; 

$0 is 60% 00*, the Complement of the Diſtance 

from the Meridian, on $S, 
to 329.37”, the Altitude, on $S.  — 
On the 1oth, of March at 1o a Clock in the 
Mornirig, and 2 in the Afternoon. 


PROB. XV. 
Tl Deolination , . 11%.3o'Y To find the 
L .C Sun's Azi- 
$ Lan: at S1X 4 
© C Latitude of the Place $1.32) Clock. 


$ 90*.00, the Radius, on SS, 
A 1sto 112.30), "the Declination, on T ; 
$o 18 39%.28', Compl. of the Latitude, on SS, 
to 82%. 47, the Azimuth from the North 
part of the Meridian, on T. 
and 979.13* its Complement to 1802.00", 1s the 
Azimuth from the Souch Meridian. 


FROB. 
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PRO B. XVI. 
Sun's Altitude when a 1. 457 To find 


when be 
will be 

aue Eaſt 
Latitude of the Place . . $1:32_Jor Weſt. 


Eaſt or Weſt 


Given the 


+$ 909.20", the Radins, on S, 
is to 149.45”, the Altitude, on T ; 
So is 38*.28', the Compl. of the Latitude,” on $, 
to 99.18", the Hour from VI, on T. © 
Which converted into Time, g1ves 3 7 Minutes. 


So that C Eaſt 19 CVI C Horn, 
the Sun - 

will be - 

due CR) 23) | CEven.. 


PROB, XVIL 


Diſtance from Vf 30%00"Y 7s find the 
m__ . Angle of the 
the - Meridian and 


Sun's ay 
Greateſt Declinat. 23.30 Eolipticks 


S $09.00", the Radins, on-SS, .. 
is to 23%.z0' Greateſt Declination,on T 3 
So is 602.00", the Comp!, of the Diſtance 
from Y, on SS, oo 
to 20%38', the Complement of the Meridian 
| Angle, on T. 
Therefore the Angle is 699.22» 


PROB 


Of Altronomp. 


Ch. XI. 


PROB. XVII 
Right Aſcenſion 27054 t To find the 


Grven Angle of the 
the , Meridian and 
Suns / Ecliptick, 


Greateſt Declination 23.30 


S 90% 00', the Radius, on S, 
is to 629.6', the Complement vf the 
Right Aſcenſion, on SS ; 
So is 239.30", the Greateſt Declination, on S,” 
to 202.38”, the Complement of the Meridi- 
| an Angle, on SS. | 
Therefore the Angle is 699.22", 


PROB. XIX. 


Given Declination 119.30) To find the Lap 
the Sun's ) Amplitude. 19.4: 5 titude. 


$ 18.41", the Amplitude, on S, 
is to 902.00*, the Radius, onSS z 
So 18 119.30”, the Declination, ons, 
to 332.28", Come of the Latitude, on SS, 
Therefore the Latitude is 51.32%, 


mats _ — _—_— _ A TA. Ld tet 
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PROB. XX. 


Given Amplitude . . 18%. 43*'YN To find bis 
the Sun's \ Time of Riſmg 5®.04' 5 Declination. 


AS 75%.15%, the Time of Sun Riſing in De. 
> grees, ons, 
1s to 90%.00*, the Radius, on SS ; 
$0 18 712.19%, Compl. of the Altitnde, on S,' 
to 98.30", Compl. of the Declination, on SS. 
Therefore the Declination is 119.30. 


PROB. XXL 


'C The Sun's Amplitude 18%. 41* } To find the 
Good Sun's Declts 
'C Latitude of the Place 51.32 ) nation. 


A*® $0*.00', the Radins, on $, 
is to 38*.28*,Compl.of the Latit, on:3S ; 
" Sois x$2.41* the Amplitude, on $, | 
to 11.39", the Dec/imation, on $5. 
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PROB. XXIL 


2 Altitude 25*.56' 

= ) Sun's | To find the Sun's 
Z Declination I, ZO Awmuth. 

WO 


Time from Noon 4.04 


$ 64%.04", Campl. of the Altitude, on S, 
1s to 619.00", the Time from Noon,on SS ; 
So is 78*.30', Compl. of the Declination, on S, 
to 729.22", the Azimuth from the South 

part of the Meridian, on SS. 
Whoſe Complement to 1862.00", is 105%.38', is 

| the Azuwnuth frem the Narth, 


PROB XXIIL 
Given ( Decl/ingtion 11®. 5ob 


To find the Heur 


the < Altituds. . 25.36 of the Day. 


Sun's (. Azimuth . . 72.22 


A*® 78*.30', Compl of the Declination,on S, 
1s to 64% 04), Complof the Altit. vn SS - 
Sois 72922", the Azimuth, on S, 

to 619.00", the Horary diſtance from the 

Meridian. : 

Which converted into Time gives 4 Hours 4 Min: 

And this taken from 12 Hours leaves 73.56", the 
Time of the Day. 


* A 
% 
x 
* 


" Fqut- 
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Equino@ial Degrees, and Minutes anſwer-| 
able to the Hours, and Minutes of Time, 
Hour [Deg.| |Min.|D,M.| |Mimn«|D.M. | 
| 1] 0.15 | 31] 7.45 
os be. 2| 0.30 32] 8.09 
oo 7 3] 0.45 33] 8.15 
31 4 4\ 1.00 | 34] 8.30 
4| 60] | 5] 1.15 35] 8.45 
| : 6| 1.30 36| 9.00 
2} 75 7] 1.45 37] 9-15 
© go 8] 2.00 38] 9-30 
01-2091 |. 9] 83 | 39] 9-45 
$| 120 Io] 2.30} 40110.00 
II} 2.45 4110.15 
I 4-44 12] 3.00 42110.30 
” T5 13 3.15 43 10.45 
rx] 165] 14] 3.30 44|11.00 
12] 180 151_3-45 45(11.15 
16 _ 46\11.30 
13] 195 | 17) 4.15 | 4711.45 | 
ih 18] 4.30 48|12.00 
uy 22 I9] 4.45 49] 12.15 
I6] 240 2O 3-00 | 50! 12.30 
Wa 7- 21] 5.15] $1112.45 | 
I7 233] | 22| 5.30 | 52/13.00 
ode hue 4 23] 5-45] }] 53113-157 
19] 285 24] 6.00 | $4113.30 
20| 300| 2516.15 __55113-45 
| 26 6:39| 561 14.00 
201.208 27] 6.45 5711415 
a 285] 7.00 58[14.30 
| 23]. 345 29] 7.15] | 59114.45 
247-900 | 390] 7.30 60[15.00 
mo | "IM. S. | 
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| 


Hours and Minutes of Time anſwerable t 
the Equinotial Degrees, and Minutes. 
Deg. | H.M. Deg. | H.M. Deg, | H.M. 

I} 0.04 31] 2.04 To] 4.40 

2| 0.08 32| 2.08 8o| 5.20 

3! 0.12 33! 2.12 90! 6.00 

4] 0.16| 34; 2.16 100] '6.40 

5| 0.20 35} 2.20 110] 7.20 

6] 0.24 36 2.24] 120] 8.00 

7 0.28 37] 2-28 130; 8.40 

| $8] 0.32] 35 2.32 140] 9.20 
\ 9] 0.36 39] 2.36 150]10.00 |, 

10| 0.40 4© £2] 160110.40 

I1i 0.44 41l{ 2.44 170; 11.20 

12] 0.48 42 2.46 | 180|12.00 

13] 0.52 43] 2.52 I90[12.40 

14] 0.56 44| 2.56 200[13.20 

15] 1.00þ 453] 3-00 | 210{14.00 

16 I.o41 46! 3.04 220114.40 

17 1.08 | 47\ .3.08 23c.,15.20 

18] 1.12 | 48| 3.12 240116.00 

19] 1.16 49] 3.16 | 250j16.40 

20]. 1.20] © 3.20 | 260|T77.20 

21] 1.24 oF Jl] 3.24 270|18.00 

22] 1.28 | 52 3.28] | 280[18.40 

23] 1.32 53] 3-32 290] 19.20 

24} 1.36 54) 3-36 300[20.00 

| 25] 1.40 55] 3.40 310|20.40 

26] 1.44 56| 3-44 320|21.20 

27\ 1.48 57] 3-48 339 22.00 

28] 1.52 58! 3.52 | 349122.40 

25] 1.56 | 59] 3-56 350[23.20 
30] 2.00 60| 4.00 360124.00 | 

Min.|M. S. Min.\M. $ Man.| M. S. 


— — _ _ 


— — — 
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P R O B. XXIV. 
Sun's Altitude « . . . 28%.36*Y To find the 


U 

A . f Angle of the_ 
£ Time from Noon . « . 43.04"S Sun's Poſiti-" 
” wy on at that 
©{ Latitude of the Place 51%.32'_JTime. 


S 64* 04), the Compl. of the Altitude, on S, 
1s to.6 19.00", the Horary Diftance from 


the Meridian, on SS ; 


So is 332,28", the of the Latitude, on S, 
to 37*.14"', Angle of t the Sun's Poſition, on SS. 
PROB. XXV. 


Given Declination 5 5» 2; SY 
the Azamuth . ,. . . « 72.22 , oe the 
Sun's ( Angle of Poſition 37.14 erruae; 


S 729.22", the Azimuth, on S, 
is to 18% 30*, the Complement of Fa 
Declination, on SS 3 | 
So 18 37* 14%, the An le of Poſition, on S, 

to 38*.28',the Compl. of the Latitude, on SS. 


Therefore the Larieger | 1s 519.33", 


PROB. 


g , - 
% . 
— 
ww 
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PRO B. XXVI. 


; Declination . . . . , 11%.30'Y To find 
Given | the Al- 
the Sun's < Latitude of the Place 51.32 > titnde 
or Stars | at that 
Time from Noon . . 2M.00' JTime. 


I, S 9029.00', the Radius, on,SS , 
is to 382.28", the Complement of the 
Latitude, on T 3 ' 
So 13 60%.00%, the Complement of the Time 
from Noon, on SS, 
to 34.32", a fourth Arch, on T. | 
- Which taken from 789.30", (the Sun's Diſtance 
. from the Pole) becanſe the Declination is North, 
leaves 43.58", a fifth Arch, then fay : 
'2, As 559.28*, the Complement of the fourth, 
rch, on $S, 
to 46% 02%, the Complement of the fifth 
Arch, on 5S; 
$o 1s 51.32", the Latitude, on S, 
to 432.18", the Altztude at io a Clock, on SS. 


Note, /efs I the De- C North 7 is the Diſtance 
that 5o clinati- from the next 
Degrees { more Yon if ( South \ Pole, 


Or 349.32, the fourth Arch, taken from 1019.3c”. 
the Sun's diftance from the Pole when the Declinatz- 
0n 18 South, leaves 6£%58", a fifth Arch, then ſay : 

As 55*.28, the Compl. of the fenrth Arch, on S, 
1s to 239,02, Compl.of the fifth Arch, on SS ; 
So is 512.32", the Latitnde, on S, 
to 21%49", the Altitude, on $3. 


_ PR93. 


£248 . Of Altrotromp. Ch:1X. 
PROB- XXVIL 


oy Degliwation 11.35 To find 


, I ; v 
. Given )Sun 1<) 


the ). Altitude 25:56( of the 


Latit. of the Place 5 1.32 )Day. 


| :-By Prob.XX VI the Diſtance 4 
| from the Pole . . . .. £7830 
"The Compl. of {Altitude - ; 644 


—_.. . 6 *® 121.02 
The — 


Half Sum ., ; . 90.31 * 
The Complement of the Al- je 64.04 


"tude Subſtract » & » -* 
| The Difference © +. +? 26.27 which reſerve; 
xi Asge*.ocf, the1 Js Jus, on S, . 
is to 389.28", Compl- of the Latitude, on SS, 
So is 789.30", the Diſtance from the Pole, on $, 
to 370.34*, a Fourth Arch, on SS. 


2, As 372.24", the fourth Arch, on $- 
is to 89%.29*, the Complement of the Scmi- 
Sum to 1809, on SS z TY 
So 's 26*.27*, the reſerved Difference, on S, 
to 46.57", a ſeventh Arch, onSS. 


OS _—_— —— — OY 
- 


"Then half -the Diſtance between 462.57", and 902. | 


will fall on 58%.44'z whoſe Co.nplemeat to 909.00" 


2 319.16, which doubled is £2%32' cqualto 4Þ.10) | 


o 


** the Time from Noon, © 


PROB. 


.Y W_4 —- 
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+ PROB. XXVIL 


. 
. ” 


R » f Declinat. 11%.309') To fink 
- "a S's Altitude 25.56 Ce Suns 
\C Lat. of the Place 51.32. Azimuth. 


*By Prob.XX VI.the —_— HS" 

' fromthePole,.... 78%.30 
The Complement F Altitude 64.04 

of the , . . . TLatitnde 38.28 


Sun « ; + . . . 181.92 
The — 
* FCHalfSum. +. + 9o.31 


| 


The Diſtance ' from the' 
'Pole Subſtract . . . F784 : 


—  — 


The Difference, . . - « 12 01 which re{crye. 


'n, As 902.00", the Radius, on $, 
is to 389.28*, Compl. of the Latitude, on $5 ; 
So is 64%.04', theCompl. of the Altitude, on S, 
to.34% 01, a Fourth Arch, on SS. 


' +2, A$i8349. 01*, the fourth Arch, on S, 
1s to 899.25”, the Complement of the Sem”: 
Sum to 180?, on'SS z | 
'$0 is 12®.01*, the reſerved Ditference, ons, 
. to'21*g1, a ſeventh Arch, on SS. 

Then divide the Space on $S between 212.51" and 
*00* into two equal parts, and the Compaſs Point 
will fall on 379.36* a: Mean, whoſe Complement to - 
:999%.00f is 529.24*, which doubled is 1049.48* the 
Azimuth from the S we pare of the ri, 

K 2 an 


re 
———e——_ 7 Yo — —— — — — 
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and $5*.12' its Complement-to 180® 00! is the Azi- 
muth from the North. 


P RQ B. XXIX. 


Long. 25%.168'2 To find bis 
Latitude 4.00 { Declination. 


Given $ 
Star whoſe 
Is S$ 902%.o0?, the Radius, on SS, 
1s to 23*.30',the Greateſt Declin.on T ; 
So is 55*.18*, the Longitude, on SS, 
to 199.40", a fourtb Arch, on T. 
Which taken from  86®. co*, the Complement of 
#he Latitude, leaves 662.20", a fifth Arch, then fay : 
2, As70*.20', Campl. of thefourth Arch, on S, 
1s to © 62.30',Compl. of the Declination,on SS; 
So-is 232.40", Compl, of the fifth Arch, on $, 
10 23%.01* the Decli:ation, on SS. 


PROB. XXX. 


G:wen C Longitude & 25%18'3) To find 
#4 Star 2 Lande _ 4.00 bhi Right A[- 
whoſe C Declimazion 23.01 cenſion. 


$69.22, Compl. of the Declination, on S, 

is to 342.42", Compl of the Long.on SS; 

So 18 86*. 00', Compl. of the Latitude, on S, 
to 38*.5',Compl.of the Right Aſcenſion, on S3. 


Therelore bis Right Aſcenſion is 51.55". 


PROB. 


. Ch.IX. Of Aftronomy: 
PROB. XXXL 


Grven Declination 23%.01'9) To find , 
a Star 3 Righs Aſcenſion 5 mo Longi- 
whoſe CLatitude . . . 4.059tude. 


S 86*.00", Compl. of the Latitude, on S,. 
1s to 38%. 5', the Complement of the ' 
Right Aſcenſion, on SS ; 
So 18'66*.59', Compl. of the Declination; on S, 
to 349.42", the Compl. of the Long. on SS. 
Therefore 5 5®.18", viz, 825% 18' is the Longitude 


PROB. XXXIL. 


Given © Longitude & 25%18%3 — fadthe 
6 ey , | te 
whoſe CDeclination .; . 23.1 ; 


I, S 90% oo', the Radius, on CS, 

( k 18t0232.30' the Greateſt Declin.on T;” 
eO'ts 552.19", the Longitudz, on SS, 

to 19®, 40, a fourth Arch, on T. 


2.As 669.30", Compl.of the greateſt Declin. on S, + 
1sto 70% 22*Compl of the fourth Arch,on SS; 
JO 18 23*.1', the given Declination, on $, 
to 23*.40', a ſeventh Arch, on SS, 
From which take 'x 9%.40' the fourth Arch Reſts - 
4*.00' the Latitude, 
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PR OB. XXXUI 


Given © Longitude  25018'9 To find: 
8 Star me Aſcenſion 5 155 Ch Declt- 
whoſe CLatitude . . . 4.cO- nation. 


S 38*.5, the Complement of the Right 
A Aſcenſion, on $, 
is to 86.00", Complof the Latitude, on SS z 
So 13 349.4", the Complofthe Longitude, on $, 
to 662.55", Compl. of the. Declination, on $S. 
Therefore the Declinati#on is 23%1*. Northe 


= —_— ed 
——Y ” s — 
- - 


CHAP. X: 
Uſe of the Rule in Navigation. 


'T Avigation 1s an Art which teaches how by: 
N the beft Fay, and in the ſborteſt Time, « 
. V ſufficient Ship. may be direfled thro the 
Neean from one Part to another in any part of the 


#Forld : 

And is diftin- X Plain hh 
ouiſhed into three< Mercator's >Sa/ing.. 
Sorts, VIZ Circular 


In this Art the Y Compaſs. 
Mariner hath three< Log-Line. 
helps, viz. the ( Latitude. 


BY: 


Ch.X. Of Navigation: 2:3- 
- By theſe, and the help of Trigonometry, he 
nows all that is neceſſary for keeping his Account, 
viz, Where he is, how far he hath «ſailed, and con- 
ſequently how far he bath to Sail, -and what Courſe . 
he muſt Steer. 


5 
—_—— — - 
— 


SECT. L 
Of Plain Sailing. 
fILEn Sailing Shews all the Varieties of a Slips 


motion 0n a Plain where all the Mer:dian; are © 
made Parallel, the Parallels at right Angles with 
the Meridians, and the Degrees of each Parallel 
equal to thoſe of the EquinoFizal. 
1. Latitude is the Diſtance of a Ship, or Place 
from, the EquinoRial eithe North or South, and. is- 
_ connted on the Meridsan. E5 
- 2, Longitude, is the Diſtance of a Ship, or Place” 
Eaſt or veſt, from another counted in Degr. &c. 
- butif in Miles, or Leagues, 'tis called Departure, 
—_—_ weſting, Difference of Longitude, &c. 


e Courſe or Rumb is that Poine of the Com- 
naſe on which the Shzp is Steered from one Place to 
another. | 

I ſhould next proceed to the Solution of the [i= 
veral Caſes, but I ſhall firit prenniſe theſe IK, Ge» 
eral Rules, 


= RULE. 
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RULE TL 
Given the Lati- b 
tudes of any two To fad Their ”» 4 ; 
Placer: ference. 
F the 8 nn Eine =” is the \|. 
Latie minat1i- Coe: © g* 
tudes be of (, Different \ on their (Sum I rence, 
RULE IL 


Giv.n the Lati To find ROT you 
tules of any rw Cu Sail Northward, 
Places : or Southward, 


nd Wer a c ; 6 
rn tude 

fron Sou, Nor. ) ( Northw. 
2. = my” _ 2 Sis 
Courle Lat. ls 

from a C Leſſer Ytoa ( Greater Northwar, 


3. The ( Greater} Sou. \ Leſſer Northwar.. 
Courſe Lat. 18 
Cone a (Leſſer Ytoa (Greater ) (Southwar. 


RULE 
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EAR * 
i RULE 11: 

*"> The Ship in North Latitude, 
\ Northw. added the Lat. Las. © 

1.1f the \to ſhe ſailed 
+ the Diff. from 
of Lge - ; taken \ gives G 
: Southw. _}=©C from _)the - Nor, 


2. If the Courſe be 'Southward, and the Diffe- 
rence of Latitudes exceeds the Latr$ude the Ship - 
failed from, Subſtract the ſaid Latitude from the - 

_ Departure, and the Remainder is the Latitude 
_ and by conſequence he hath croft the. Equz» * 
" nottial. 


RULE Iv. 
The Ship in South Latitude. © 
Southw.”Y,, . ( added the Lar. ') Lat, 


1,1 | 
ths” ; Diff to -- _ : 
Come of taken \ gives- 
Northw, ) + from Jthe Fout. 


2. If the Courſe be Northward, and the- Diffe- 
rence of Latitudes exceeds the Latitude the Ship 
failed- from, Subſtract the ſaid Lat. from the Depar= 

' ture, .and the Remainder is the Latitude North, and 
conſequently ſhe hath croſt the 'Equinottial, 


y | RULE | 
7 
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' RULE V. 
Given the Longi-} * To fond the Depar- 


tudes of any We rare, if Difference of © 


Places diſti 
by Eaft aud *\ Longitude, 


F the C The ſame 7 Deno-'C Differ. )is the De- 
Lon- *-mMInd-_». partiire in 
gitudts = $ Degrees and.: 
be.of Different their © Sum JI Minutes, * 


If. the Sum. exceeds 180* 1ts Complement to”. 
360*. is the Difference of Longitudes ; If-it excced. 
369%, Subſtract 3605. from it, - 


R-ULE VI. 
Given- the os To find whether you . 


indes of any two emuſt Sail . Eaftward : 
PJaces : or Weſtward. 


; [ow b- mew. | 
Coke The {Eſt LY Eaſt @ oh TEfs 

_ _ 2 The 3 nt” Crag: Leſſer io 
Courſe <. | 
ftrom-a ( Lefler. \toa AGS Eaſiwar, 


3. Me ce Jie. Chong 4. ( Te Eaſtward 
-C OUT ſe 
Leſſer Itoa m—_ Weſtward. 


—  — — — cn © 0 —_— 


Ch.*&%” Or 5. wp 
iN RULE VIL 
| The Ship in Eaft Longitude. 
Eaſtw. the Long.” Ea 
r. If the | FTE Ts 
Courſe ed from 
be | ves the | 
Weſtw. _J ngit, Jeſt. 


| Tf the Sum exceeds 130?, its Complement to 
$509 18 the Longitude, - 

2. If the Courſe be Feſtward, and the Departure 
exceeds the Longrtude the Ship failed from, Subs 
ſtrat the ſaid Longitude from the Departure, and 
the Remainder is the itude Eef and conſe. 
quently ſhe hath croſt the firſt Meridian: + | 


'RUL E- VII. 
The Ship in Weſt Longitude. 


4 added the Lo * WVPelt. | 
IE \to ſhe Call” f 
-& | > ed from > 

» Subſt. \ gives the 


from _JLonge. 

If the Sum exceeds 180?, its Complement 'to 
360® 18 the Longitude, 

2. If the Courſe b- Eaftward, and the D:parture 
exceeds the Longitude the Ship (ailed from, Sub- 
ſtrat the ſaid Longitude fromthe Deparrure, and 
the Remainder is the Longiewde weft, and conſe- 
quently Me hath croſt the \sf Meridz ans SUCK 
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: A% % 
RULE I% 4 1 
# 
| Given the Courſe, 
and Quarter of hee To find the Rumb, — 
Compaſs ſailed on: 3 
Greater than the YEaſtward,or £ | 
Tf the next whole / Feſt ward D WE 
Courſe Po#ne you = 
be have fail- \ Northw. or \ 8 
Leſſer _Jed to the _)Southward _)%. 


P-ROB. I: Fig. 37 


| Given the _— To find the Longit: : l 
and Diftance run : { and Latitude. 


AS? 502.00” North Lat.) Sails NE by E;-. 
from $70.00 Eaſt Long, 5 390 Miles. 


1. As 90%.co", the Radius, on S, 
is to A C, the Diſtance run 390 Miles, on D:; &8 
So 18 A, the Courſe 562.15', on S, 
to BC the Ee 324 Miles, on D. 
Which reduced gives 52.24% | 
Therefore by 1. Rule vil, the Ship is in 75 24 , 
Egoſt Longitude. " 
2, As the Radius, 909.007," on S, 
1s to AC, the Diſtance run 390 Miles,on D; 
So is C, the Compl. of the Courſe 33.4 5*, on S, 
to A B, Differ. of Latitude 210 Miles,on D 
Which. reduced gives 3% 36 


Fhere- 


= | - . 
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| - ,/ , Therefore by 1. Rule UII. the Ship is in 53% 36" © 

rth Latitude. 

Note, that both theſe may be found by the Dead 
Reckoning or eſtimate Diſt ance by the Log, but are 
not to be depended on, by reafon of many Acci- 

dents, as high Winds, rough Seas, Currents, &c. 
therefore as ſoon as the Sun, or Stars appear, ob- 

. ferve the Latitude, and take the Difference between 

4 it and the Latitude you came. from, and with this . 

' true Difference, and the Courſe find the Departure, 
'" and Diſtance, by Prot. II. | 


Angles: . 
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L— 


”= les each Rumb, or Point of the Compaſs makes with the Meridian 


— i 


+, 


"ie 


3 W byS 


NW byN|[ - 


4) NE 


=: 
| 


— —— 


i 


— 


— 


N W 


Is w by w 


N W by W] * 


. CkX. Of Bavigation, 
'/ PROB. IL Fig. 37. 
Given the flat To. find the Di- 


and Difference of La- ft ance run, and Low» 
titudes : gitude : 


Py 10%00' Latitude } Sails N E by EF. 
A _»op | to 3®.36' of Lati= 
-k from }, 1, Weſt Longit. tude. | 


- By Rate I. the Difference of Latitude is 3*36', or | 
216 Miles. 4 
1. As C, Compl. of the Courſe 332.45*, on S, 
is to A B; Differ of Latitude 216.Miles, on D 
_ So-is the Radius, 99%.00, on S, | 
to AC, the Diſtance run 390 Miles, on D: 


2+ As C,the Compl. of the Courſe 3 32.45',on S, 
is to A B, Differ.of Latitude 216 Miles,on D; 
So is A, the Courſe 5$5*.15*, on S, 
to BC, the Departure 324 Miles, on D. 

-  . Which reduced pives 52.24". 
' Therefore by-2. Rule VIII. the. Shzp is in 39.14” 
Weſt Longitude. © | 

If you Taſpect you bare negle- ted. the- Variati- 
on, or that the care, or skill of the Steersman hath-. 
let her Yaw and fall oft, then with the Difference of -- 
Latitudes, and the Diſtance run by. Prob; III. find+ 

the Courſe, and Departure.. 
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PROB. I. Fig. 37. 


run, - and. both. Lati- 


a. and Longitudes, - 


. C 48% 00' South Lat.'} Sails Eaſt 403 
A 5p Cali to io! * 


South Latitude. 


, From 358:50 Longitude + 


By Rule I. the Difference of -Latitude is 3*.30' © 


or 210 Miles. 


5% 
V- 4 


Grven the 4b. La, "To find the Conrſe 


Oy x 


1. As AC, the Diſtance run-408 Mites, on _- 


is to the Radius, 90*%.oÞ',.on's; 


So is A B, the Differ. of Latit. 210 Miles, on-D, © 


'  toC, the Compl. of the Courſe 30%.58/,0n S, 
Therefore, A, the Courſe is 599.2" (that. #) . by . 


Rule IX. $E by E 29.47" Eaſterhy.. 
2+ As the Radius 902.00", on'S, . 


is to A C, the Diſtance, run 408 Miles, on D; -- 


 $o1is A, the Courſe 599.2", on S, 
to B C, the Departure 348 Miles, on D. 
(that is) 52.48*. 


Therefore by Rule VII, the Ship is in 3%.47 of * 


Lenguude. 


Ch.X. Of Navigation 233 


# 


RIS 1: 8: Wo T8 


Given the Diſtance To find the Courle 
* run, gud both Lats and Prurterg Je 


tudes : 
Bog: Ship 

A from and the Weſt to 
Longitude 357". 


By Rule V. the Departure is 300 Niles. 
i. As AC, the Diſtance run 360 Miles, on D, 
is to the Radius 90®.00*%, on 'S; 
vt So is BC, the Departure 3oo Miles, on D, 
| to A, the Courſe 562.25", on $S, 
(that #) By Rule IN. N W by W, 002. 124, Peſterly, 
wy is 2, As A, the Courſe 562.27", on S, 
: is to BC, the Departure 3oo Miles, on D ; 
So 18 ©, the Eompl. of the: Courſe 33.33% on S,- 
f to AB, Difference of Latit. 198 Miles, on D. 
Which reduced makes 39.18”. 
= Therefore by 1 Ryle IL. the Ship 1s in 499.18" 
North Latitude, 


PAORY: Fig-3% 


Given the Ge, To find the Di. 
and both Longitudes: 5 ſtance run, and: Lat. 


A 


'C 46%.00* Nor. Latit. Sails 360 Miles 
bare the Nor. 


351.00 Longitude 


Ship | MSc Sails SElyE. 


to 176%21" 
from 178.00 Eaſt Longit. ) Weſt Longit. 


By. 


_ — — —_— _ — 


—_—_— OO —_ 2 __ ——— _ * _ — 
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By Rule V. the Departure is 5*.39or 239 Mil 
| "T Az A, the Courſe 56?. F c on i 4 


1s to BC, the Departure 339 Miles, ch D; 
So is the Radius, 90% 00", on's, 


to AC, the Diftance run, 408 Mikes, . on D. 


2. As A, the Courſe 56*%15", on $S, 
1s to B C, the-Departure 339 Miles, on D: 
So is C, the Compl. of the Courſe 33®.45% on S, 
to A er. of Latitude 228 Msles, on D. 
Which red makes 3 48*. +, 


Therefore by 2. Rule ITE. the Ship is in 12.48” 
South Latitude. 


PROB. VL Fig. 37. 


Given both, Lati- 
tudes, and both. Low-. lt the Courſe, 
gitudes: © Di ans righ. 
[ten 2.00". $89.00 "E Longi. 
be in 48. 00 "53.00 des 
Cl Differ. of bephe 2 is _4%.00*, or- 
By nCL 240 Niles. 
Rule '% ")Courſe is Southward. 
V) Departure is 5®.00* or 300 Miles, 


1, As A B, the Differ. of Latit. 240 Miles,on D, - 
is to the Radius 45 oo; onT; 
So 18 BC, the Departure 300 Miles, onD, 
| to A, the Courſe, 51% 2.1" , on T. 
Ci. e-) By Rule 1X. $ W 6*.21' eſter, or SW by 
W 43:54 Southerly. 


2. As 


# 
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' 2. As A, the Courſe $12.21", on S, 
is toBC, the Departure 3oo Miles, on D; 
So is the Radius 9029.00", on S, 
to A C, the Diſtance run 384 Miles, on D. 
Note, the Pfojetion of. the Plain Chare being: 
erroneous, theſe Rules are to be uſed only in ſmall 
Diſtances -near the Equinodzal, where the Degrees 
of Longitude and Latitude are equal, viz. each 60 
Degrees, but at a Diſtance from the Equino@a/, and 
in long Courſes they fail much. 


E ,, C Courſe and Diſt. Depart. will be falſe. 

FR \ aft. and Diff. of Lat. 
" 

s Conſe and Dep. Roby A aber) =K 

; little and Courſe wide 

we Þ Diſt en.and wh Courſe will be wide, 

& ( Lair. and Dep. and Diſt. too much, 


Therefore tis. beſt to uſe Mercator's Char:. 


—_— 


SECT. IE 
Of Mercator' s Sailing. 


ME; Cor more. truly Mr, Wrights) Sail- 
'Þ 5ng, ſhews the Ships mation on a Plain up- 
on any Courſe, true both in Longitude, Latitude, 
and, Diſtance; the Meridians. berg, all- Parallels, 
and the Parallels of Latitude flrait Lines. 


PROE, 


” TR. = —— _— _ CO” 
” 


_— T_ _ 4 - 


_— 
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'PROB. I 
Gfoen the aud To find their Me- 


tudes of any two pridional Difference ins 
Places : Degr. &c. or Miles. ... 


His Problem hath three Caſes. | 
i. When one Place is under the Equi- 
nettial, and the other towards one of the Poles. 

Let one Place be in 0;co*', and the other in 
50*00' of Latitude. 

Find 50, the Latitude on the Line marked 
Merid. and againſt it on the Equal parts is 
57%9 or 57%.54' the Meridional Difference (that 
#5) 3474 Miles. | 

2. When two Places have both North, or both 
South Latitude. " 

Let the Places be in 502.00', and 152.30" Nort 
Latitude. 


. $02.oo! Lon the Line Mersd. 57*.54” 
Finds I J+30 and On Equal parts 13 I 344 L 


Reſts Meridional Difference, or 'Lat. inlarged- 
42 13 or 42%22, 

Which turned into Msles makes'2533- 

3. When two Places have one North, and the 
other South Latitude. 

Let the Places be in 3000", and 369.30* South 
Latitude, 


; 36%30' L® the Line Merid,) 399.15" 
Find 30:3 and on eq parts 1s {31-28 


The Sum is the Mer5dion. Differ. 79.43 or 70%72«. 
(that is) 4243 Miles. 


PROB.-* 
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PROB. IL . Fig. 38. 
Latit. of 5 50%.00' Z To find the 


Gruen 


the 912 Places C 15-39 pCourſe, and 


CDiff.of Long. 68.39 - Diſtance. 
BY 2. Prob. 1. the Meridional Difference 18 
4 | 


2%,32, 

1. As DE, the Differ. of Longitude,68.5,0nD , 
is to the Radius, 45%.00", on T ; 

So is AD, the Meridional Differ. 4222, on D, 
to A, the Courſe 582.20*', on T. 

(1. e) By Rule IX. S W by W 295" Weſterly. 

2. AsC, Compl. of the Courſe 312,40", on S, 
is to A B,the true Diff, of Latit.34%.5,o0nD ; 

So is the Radius 902.00", on S, 
to A C, the Diſtance run 65.46, on D. 


PROB. III. Fg. 368. 
P "PINE Ss Plc of 4 15.0 & To find the 


the Yiwo Places 015.30 >Conrſe, and | 
Diftance run 65.27 5 Diff of Lat. - 


= S AC, the Diſtance run 652.46, on D, 
is to the Radius 90.00", on $; 
So 18 A B, the true Ditfer.of Latitude,z49.5,0n D, 
to C, the Compl.of the Courſe 319.40",on S. 
Therefore A, the Courſe is 589.20". 
By 2+ Probl. the Meridional Difference-is 42%. 22; 


2. As 
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2, As, the Courſe 58.20", on T, h 
isto AD, the Meridional Difference of 'g 
titude 429.22, on D; 
'Se is the Radius 45000}, on T, 
to DE, the Differ. of Loxgitude, 68*,5,0n D, 


P R Oo B. IV. Fig. 38. 


" 2 CSailed from 50*.Co'y To find the 
{3 I Diff. of Long. 
You are in 15 30f and the D+- 

Courſe or Rumb- 58.20.) tance run. 


'Y 2+ Prob, II, the Meridional Difference -3s 
42”. 23s 
1- As A, the Courſe 589.20", on T, 
isto A D, the Merid. Differ. 42*%-22, on D; 
"So 1s the Radius 452.00", on T, 
. to DE,the Differ. of Lon gieude 689.5, on D. 
2. By the 2. Prob.'II. the Diſtance run is 65%%.46- 


PROB. V. Fig. 38. 


Given the 


Lat.you ſailed from 50.00) To find the 
atber Lat. 
Angle of the Courſe 58200 |» ho 


Given the 


Differ. of Longitudes 68.30 Diſt. run. 


; S the Radius 459.00", on F, 
A 1sto DE, the Diff of Long, 682.5,6n D; 


So 18 A, the Courſe 58*%.20', on T, 
toA D, the Meridional Diff 42% 22, on D. 


The 


= . 


Ch. X. -Of Navigation. 239 | 
ge prpary's en $3750 | 
SS Ss 
The Diſſtdice Þ 1; 5 15.47. | 
Agent fon. ca ag _ & $2.30" the Latitude. 
2. By the 2. Prob.II. the Diſtance run is 652.46, 


PROB, VI Fig. 38. 
- Lat: you Sail from 50%.00* N."Y 'To find what 


2 Latitude you '% 
= & Anpleof the Courſe 58-20 Fare #m, and the | 
> | Differ.of Lon= | 


Diſtance run. . . 65.46 _Joitudes, 


$ the Radius, 909.00", on S, 

- is to A C.the Diſtance run 65*.46,0n D; + | 
$o is C, the Compl. of the Courſe 319.4, on S, | 
to AB, the true Differ. of Latit. 34.5, on D. | 
Then by 1. Rule 1II.- 34.30 Subſtracted from { 

502.00*. leaves 15230" the Latitude required. The 
Meridional Difference of which two Latitudes is - | 
42%13' or 429.22. | 
And. by 2. Prob, Ill, the Difference of . Longs- ' 
tude.is DE 659.46» | : | 


. PROBE. 7 


Ch. X, 


Of Navigation, 
PROB. VII. 


To find bow many 
Given any Parallel Miles make one De- 


of Latitude,  - « gree of Longitude in 
Nhat Parallel. | 


Rawple. Lee the Latitude be 51,32, 
As 909.00", the Radius, on S, 
is to 60, the Miles in one Degree at the E- 
quinoCtial, on D ; 
So 1s 30" 28", the Complof the Latitude, on S, 
te 37%.2, the Miles in one Degree of that 
. Parallel, on D. ; 


bl 


PROB. VIIL 


To find how many 
HMiles make one De- 
Gives any Rumb : ppree of Latitude in the 
 \ Meridian, or i any 
J great Circle. 


=7 Suppsſe you Sail on the Fourth Rumb _ 


from the Merid 1an. 
As 45*-00*, the Compl, of the Rumb, on 8, 
is to 60, the Miles in one Degree ai a great 
Circle, on D; | 
So 18 909.00), - the Radius, on $, 
085.3, the Miles tn one Depr.of Lat. onD, 


| 'F «+ 7 SECT, 


Of Navigation. 


SE C-0,--. 
Of Circular Sailing. 


( Sailing . ſheweth how by a preat Circle 
paſſing thro any two given Places the Ship 
may be direfted by a skilful Mariner. 

This-is the neareſt, but the moſt difficult way of 
Sailing, and little uſed by Mariners , becauſe they 
can rarely keep their Courſe near this Arch, but are 
farced from it by contrary Winds, Currents, or in- 
terpoſition of ſome head Lands, or INands, (o 


that they generally keep their Account by Mercator's 
ray: However were they $kilfal herein *tis many 


times better to leave the Rumb, and to Sail more 
Northerhy as in coming home from the Feſt Indies ; 
alſoin a Parallel Courſe, as from the Lizard t& 
Newfound Land by Raiſing and Deprefling the Pole 
Io or 12, Degrees, they may go a nearer way than tc 
Sail on the Parallel of Eaſt and Weſt. 


= £{ Equinotial Y®( EandFY = ( Lon. DE 

- = 
© $ 4 5 = F =. 
= S S J Q 
GW >» Q« U by 
ns U , W DI dd 
<2 : SY = F- 
Z 31 ſame Merid._)=(C N andS )E( Lat. ): 


But if the Latitudes be of contrary Denomina- 
$i0n their Sum is the Diſtance. 


L PROB. 
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PROB. I. Fig. 3. 
One under the Equin,o*09* ) To find 


Given the neareſt 
#170 the other ir any Lat, 5c.00 » Diſtan, and - 
Places Anples of .. \ 


Diff.of their Long. 66.00 _) Poſition, 


- 'viz, The dire \ Firſk Ff Places Y Second 
Poſition of the \ Second from the. |! irſt, 


I. S 90*,co, the Radius, on S, 
is to 402.00', the Compl. of BC the 
Latitude, on SS, 
+ So is 249,00', the Complement of A B the Dif- 
ference of Longitude, on S, 
to 152.9%, Compl. of the neareit Diſt, on SS. 
Therefore AC 74%51' is the Diſtance on the 
- Arches. 
2. As 90*.00', the Radius, on SS, 
is to 40%, 00', the Complement of B C, the 
Latitude, on T ; 
. Sois A B 60®£ 0), the Diff, of Long. on SS, 
to 379.25', the Compl: of the Angle A,on'T. 
"Therefore A 529.32" is the Angle of Poſition of 
: #he firſt Place, | 
.3- As $g0% 00", the Radius, on SS, 
is to 249.00', the Complement of A B the 
Difference of Longitude,” on T ; 
-So is AB; 509.00", the Latitude B C, on SS, 
to 18*.50*, the Compl.of the Angle C, on:T, 
Therefore 712.10' isC the Angle of Poſition of the 
+ Second Place. | 


PROP. 


- 
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PROB. IL. Fig. 3. 


. CC One under the Equin. 1%.00'Y To find 
Erven , their Diff. 
tio <the other in any Lat-v1z.59.00 of Longit, 

and - Ang. 
neareſt Diſtance . . + 74.51 Jof Poſition. 


$ 40%.00', the Complement of B C the 
Latitude, on S, 
is to 902.00", the Radius on SS 3 
So i8 152.9', the Complement of AC the near- 
e{t Diſtance, on S, 
to 24% 00%, the Complement of AB the 
| Difference of Longitude, on SS, 
Therefore the Difference of Longitude AB is 
669.00*. 
And by 2. and 3. Prob. I, you have the Angles 


PROB. I. Fig. 4 


Given C One Latitude, viz. 50% oo Y To find their 


two _ | Diſtance and 
Places Angle of Poſi- 


in (OC Diff. of Longitude 60.00) tion, 


I, S 90% oo', the Radius, on S, 
15 to 40% 00”, the Complement of A C 
the Latitude, on SS, 
So ts 309,00", half A CB, tne Semi-Difference of 
Longitude, on S, 
to 182.45*, half AB, the neareſt Diſt. on SS. 
Therefore A B 379.30", is the whole D:/tance on 
the Arches, 


L 2 2. As 
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2, As 90% 0o*', the Radius, on SS, , ww 
is to half ACB the Scemi-Difference of 
Longitude 36%.0%,:on T; 
Sois AC 502.00”, the Latitnde, on SS, 
toCAD 66% 08', the Angle of Poſitzon,on T. 


'PROB. IV. Fig. 4 


, "Cn one Lat,viz. 50%.00' Y To find their 
Coven Differ. of Longs- 
d "R tude and Angle 
FACE ( Neareſt Diſt. 37-30.) of Poſition. 


$ 40*.co*, the Complement of A C the 
Latitude, on $, 
is to 90%.00*, the Radius, onSS ; 
So is 189.45”, balf A B the neareſt Diſt. on $, + 
to 30*.co' half A CB, the Semi-Difference 
of L ongztude, On SS. 
Therefore the whole Longitude is 609% 00! 
And by 2+ Prob. III. the Angle of Poſition C A D 
FT) 66%.0Y*. | 
Or thus, As AB 39%,30", neareſt Diſt. on S, 
isto A CB 60%. 00”, the Diff. of Long.on SS 3 
£0 is 4e*,co', Compl.of A C the Latitude, ons, 
to 66% 08" the Angle of Poſition C A Þ,on $5. 


PROB 
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PROB, V. Þy. 4 
in the 4 g0%.20' ) To find the 


Gryen . | | 
—_ Latitudes \ 32:25 _ ” pf 
Places | 


Diff.of Long. 950.00 ) Poſition. 


I. Aving AC 579.35%, and BC 46% 00", the 
Complement of -the Latitudes, and the 
Angle 4 CB the Difference of Longitude 102.00" by 
Prob. XIX, of Spherical Triangles you- will find 
the Side AB, the neareſt Diſtance 53* 24. 
2. By Prob. XVII. the Angle of Pofirzon C A B 
from Lat. 3292.5" to 50*.00', is 48% 48" (that is) 
. | - NE 39.48” Eafterly. 
3e By Prob. XVILA BC, the 4, of Poſitzon 
from 502.00” to 329.25" is $19.10” (that 55) W byN 
29.25” Weſterly. 
I might add mitty more Problems of Circular 
Sailsng, but the Smalneſs of this Tra# obliges m2 
| to leave their further proſecution to the Ingenio 1s 
Mariner, to whom I heartily wiſh Proſperity in all 
' his laudable Undertakings.- 
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CHAP. XI. 
Uſe ef the Rule in Fortification. 


Ortification or Military Architefure is an 

F- Art which teacheth bow to fortifie any 

Place, ſo that all its parts may mutually aſ- 

/iſt and defend each other againſt the Force and Aſ- 
ſauits of an Enemy. 


d. 1. Of [ome Terms of Art, and of the 
chief Lines, and Angles uſed in any re- 


gular Fortification. Fig. 3Þ» 


1. The Rampire or Rampart is a Maſs of Earth 
h-aped up to fuch a Thickneſs that it may be-Can= 
non proof as KLONEG, the outward Line of 
which at the foot next the Ditch is the Baſis on 
which all therelt of the Lines depend 

2. A Baſiion or Buiwark is a Maſs of Earth 
which zdvanceth its ſelf towards the Field as 
N FGHT. 

3. The George Line or Neck is half the En- 
trance into the Biſtion, and terminates the Point 
C whereby the Flank ſhall be raiſed as N C. 

4. The Curtain 1s that part of the inward Poly- 
gen which lics between the two Baſtzons B and C 
as N O. 

5, The F/ark is an Out Line of the Baſtion 
which terminates the Curtain , and Face asN F,. 


or OL 
6, The 
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* » &- The Face 1s the outermoſt Line of the Baſtion, 


.* as GForKL. 


17. The Capital or Head Line 18 a part of the 
Line drawn feom the Centre A terminatingat G the 
flanked Angle. 

8, The S:d? of the inward, or interior Polygon -- 
1s BC. 

9. The Szde of the outwakd or exterior Polygon - 
1s KG, 

ag Angle of the Baſtion, or flanked Angle 
F GH. 

11. The ſecond Flank is a part of the Curtain, 
as OP. 

12, The fixed or longeſt Line of Defence is 
drawn from the Angle of the Baſtzon, to the Angle 
of the Flank and Curtain, as G O. 

13. The flankng or | aonka, Line of Defence, 
or Line Stringent , is drawn from the Angle of 
the Baſtion, to the Angle of the ſecond Flank, as 
GP. 

14. The Angle of the Eſpaule or Shoulder, is ** 
formed by the Face, and Flork as GFN. 

15. Ha'f Moons are built before the Angles of 
the Baftions, and arched in form of a Creſcent on 
thoſe Sides which lye towards the Baſtions, and are 
placed on the Covert-way beyond the Dztch, and 
ſometimes before the Curtain. | 

16. An Horn-work 1s an Outwork which advarices + 
towards the Field, and carries in the Fore part two - 
half Baſtions in the form of Harns which they pre- 
ſent to the Enemy, a:d this mu't have ſmall Rams - 
pires and Parapets. | 

17. A Ravel is a {mall Triavgiular Work with- 
out Flanks, generally raiſed beyond the Ditch for the 
covering the : Curtarn, Bridge, or Gate, and is ſur- 
rounded with Water, and built towards the Field 
L 4 with 
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with a Rampire and Breaſtwork, but lies open to 
the Fortification. | 

18. Cavaleers or Mopnts are great quantities of 
Earth rarfked between the Georges of the Baſtion, a- 
bove the Parapet, on which Cannot, and ſmall Shot 
may be planted to ſcour the Field, 

19. A Crown Fork is a Work drawn beyond the 
Horns to keep the Enewy at a Diſtance. 

20. Counter Guards are Triangular in form of a ., 
large Parapet which raiſe themſelves above the Dich 
| before the Faces, and Angles of the Baſtion to pres 
ſerve tliem. 

21. The Covert-Way or Corridor is a alk round 
about the Dzzch, towards the Field having a Foot- 
pace, and a Giacrs for a Paraper. 

22. A Redoubt is a ſmall Square Fors having no 
Defence but in Front. | 

23. The Glacis is the Parapet of the Covert-Way, 
which loſeth its ſelf infſenfibly in the Field. 

24. A Parapet is an Elevation of Earth.upon the 
Rampire, behind which the Soldiers ſtand, and on- 
which the Cannon are planted. 

25- A Gallery is a Walk covered-at top with about 
x & Feet of Earth or Turf, and the Sides made with 


Planks lined with Iron Plates 8 or 16 Feet wide, 
and 9 Feet High, uſed in the Ditch when filled with 
Faſſnes to preſerve the Miners in their approach to 
the Baſtions.. 

26. & Platform is a place raiſed with Earth on 
which they plant Cannons. | 

27. Cazerns are the Lodgings appointed for the 
Officers, and Soldiers when upon Duty. 

28. The Scarpe is the Slope of the Diech next the 
all, 

25. The Counterſcarpe is the Slope of the Ditch 
next the Field. 


Cazemars 


_ Glaces, 
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3b. Caxemats are made in* the Corners of the 
Flanks, on which Guns are planted, to be hid from 
the Battery of the Enemy. : 

31. Palliſadoes are wooden Stakes about 3 Inches 
in Diameter, and 5 or 6 Feet in Heigbt, pointed 
with Iron, and having 2 or 3 great Iron Nails driven 


through them towards the Head, 8 or 9 Inches long, 
theſe are fixed before the Cartains, Remprres, and 


32. A Frieſland Horſe is a piece of Wood about 6 
Inches in Diameter, and 12 or 14 Feet in Length, 
with 6 Sides bored with Holes, one juſt under ano- 
ther on each Szde, at about 6 Inches diſtance, into 
which are driven &ooden Pins 5 or 6 Feet Long, 
pointed with Iron : They ſerve chiefly to ftop the 
Enemy in the Breaches, and to ſecure the Avenues 
of the Camp. 

33- Manzelets are long Planks about 3 Inches thick, 
nailed one over another, and filled up with Earth a- 
bout 5 or 6 Feet in Height ; theſe are movable, and 
' ſerve to ſhelter the Musk:eeers, and Pioners againſt 
the ſmall Shot. | 
& 34. Chantileers are two thick pieces of Timber 
about 6 Feet high, ſet upright at about 4 Feet di. 
ſtance, to be filled with Bavins. Theſe ſerve to co- 
ver the Pioneers, and hinder the . befieged frong 
torcing them to quit their Labour. 

35. Faſſines, or Faggots, are ſmal# branches of 
Trees, or Bavins bound up in Bundles, which mixt 
with Earth ſerve to fill up-the Dzrches, and to form 
the Parapets of the Trenches, 

35. Gabions are Cylindrich Baskets abont 3 or 4 
Feet in Diameter, and about 5 or 6 Feet in Height 
filled with Earth, and well rammed down; which 
ſerve to make the Pgrapets of Batteries, and Lodg-« 
wents. 


L'5 Smai! 
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Small Gabions are Cylindrick Baskets about 12 
Inches Diameter -at Top, 8 or 10 at Bottom, and 
about 18 High; theſe are uſually placed on low 
Breaſtworks, or when the great Fork is beaten 
down, | 

37. Crowfeet or Caltrops are four pointed Irons, 
about 4 Inches long, fo made that one Point always 
lies upwards, caft them which way you will. 

38. The Line of Contravallation uſually called 
breaking of Ground (if the Garriſon be ſtrong) is 
carried round the Town beyond Falcon Shot from it ; 
This ſerves to keep them within, and to hinder their 
Sallzes from hurting the Beſiegers. 

39. The Line of Circumvallaticn 18 Carried round 
the Camp, encloſing Ground enough for all the Ar- 
my to-Lodpe in : It muſt be about 1o or 12 Feet 
broad, ang 4, 5 or 6 Feet. deep, and above Cannon 
Shot from the Town, aud well fortified. 

This Lzne is ſeldom made except the Enemy hath 
an Army near, that may endeavour to raiſe the Szege. 


$. 2+ Of ſome general Axioms in Fortification. 


1. The form of the Fore mult be ſuch that all 


its parts mult F/ank and be Flanke?d (3. e.) defend 
each other. 


2. The t& 
nO: excced t 
bout 720 Feet. 


3+ Every Side of a Fort ought to have two 
Flarks, and if the Curtain be very Long, then it 
may have Four, and fo there will be two Flanks 
near together, one to defend the Side towards the 
Right hand and the other the Side towards the Left, 


each F/a:k being Pergendicular to the Curtain that 
ut flanks, | 


-ſt or fixed Line of Defence muſt 
reach of a Mushet Shot, which 1s a« 


4& The 
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 * +4- The Baſtion or Bulwork muſt be laxpe es” *- 
nough to contain a ſufficient number of Men, and 
leave room for Traverſing the Guns,: and other Mi« 
litary Daties. 

5. The Face of the Baſtion muſt not be ſhorter 
than half the Curtain, nor longer than the' Whole z 
The Flank mult not be leſs than a fourth part of the 
Face; and the George mult be near the ſame Length: 
as the Flank. 

6, The Angle of the Baſtion or flanked Angle 
Maſt not be leſs than 60 Deg. nor much more than - 
90 Deg. Nor muſt the outward flanking Angle ex- 
ceed 159 Deg. 

7. The inward flanking Angle muſt be never leſs 
than 15 Deg. nor the Angle of the Shoulder of the 
Baſtion leſs than 105 Deg. the Difference of theſe 
two Angles being always go Deg... 

8. The greater the Angle that is made by the out- 
ward Polygon and Face, the greater is the Defence of _ 
the Place. 

9. The Ditch muſt.be at leaſt 20 Fathoms broad, 
and as deep as . poſſible. Now Dry. Dstches about 
great Places are belt becauſe they facilitate the Sallzes, 
and Retreat of the Beſieged, but about fmall Places 
Wet Ditches are beſt, becauſe Sallzes are not neceſ» -, 
ſary, and Surpriſes are to be feared. 


Ca 


* Of - 


"© 
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$, Of the Angles belonging to @ regular Fort - 


Example. Of a Pentagon, 


360 Deg. divided by 5 the number.of Sides) _,, __+ 
Quotes B A C the Angle at the Center. & EN ED 
Which SubſtraCted from two right Anglesor 180.00 
Leaves the Angle of the Fire . . , - 10800 
, The half of which is the Angle BCA . 7 $5400 
To which always add- . SS 6.5; B00 
The Sum 1s the Angle of the Baſtion F GH 69.00 
The half of which is the Augſle CGF . . 34:30 
Which taken from balf the Angle of the 

£ oy 


Fort BCA 549. reſts the Angle of the 
Curtain or inward flanking Angle 
at EST LA LES 
ofe Complement to 9o?, is the Angle of 
the Flank SF ONFP , on b > x9 
Which taken from two right Angles . .. 180.c0 
Leaves the a of the Shoulder of =}. __ 
Baſtzon GF 8 AR. Ls os Fs. 9-30 
And the fare Compl. SFG= IMG | 
. Coubled is the outward flanking Angle > 141.00 


KMC . . . . Q 


If you would have the Arg!e at the Baſtion fo to 
Increaſe that in an Oagonal Fort it may be a r:pht 
Angle, then make it ewo thirds of the Angle of the 
Fort; and FCN the Angle at the George which 
forms the Flank may be between 35 and 40 Deg. | 


- 


$, As To 
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6. 4+ To find the Lines of a Fort by Tri- 
« # gonometry, Fig. 39. 


ample C Courtain . > a 
32 4 Era of the Baſtion ."; :- Eee, 


gonal Fort ) Angle at the George , . 40 Deg. 
the Ordinary Angles as in 5. 3. 


I. In the reflangled Triangle F GS: 


As the Radius 902.00', on S, 
is to F G,Face of the Baſtion 280 Feet,on D; 
So is S G F,inward flanking Angle 192:30',o0n $, 
to the Line SF, 93-47 Feet, onD, 
And fois the Angle GF $ 709.30*, on S, 
to the Lene ” $ 263.94, on D. 
To which addIS . . . 210, Half the Curtain #+ 


The Sumus GI .... 473.94 Half Gor the 


outward 
Which doubled .is G K 947.88 the Side \ Polygon. 


ILL In the retargled Triangle G A 1. 


As G AT, Semi-Angleat theCenter 36? o0',0n $, 
is toG I, the Semi-Side of the outward Po- 


lygon 473943 On D; 
$o 1s the Radius, 909,00*, on S, 


to A G, the Semi-Diameter of the out- 
ward Polyzon, $06.31, on D. 
And fo BCA, the Semi-Angle of the Fort 
54%.00', on S, 
to AI, the Perpendicular of the outward 
Polygon 652.32, on D, 


1. Þ 
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III. I the oblique angled Triangle. 


To the Semi-Angle of theFortBCA... 54* ,co* * 
Add the Angle at the George ... . .« . ., 40.00 
Sum is 94* whoſe |: cn to 180® is 
the Angle F@G . 3860 os 
As the Angle F c6 863, oo*, ons, * 
is to the Face F G 280, on D; 
So is CGF the Semi-Anple at the Baſtion 
349.30", on S, 
to the Line C F 158, o8, on D. 
To CG F the Semi-Angple at the Baſtion 34% 30! 
4 Add the Angle FCG AS. $9: 0. HD00 
The Sum is 1209.39' whoſe Complement ad 
180.00" is-the Angle CFG ... 9.30 
Asthe Angle F CG 862.00", on $, 
. is to the Face FG 280, On D; 
Sos the AngleCF G 5929.30", on s, 
to the Head Line CG 241.84, on D. 
Which taken from AG'806.31 7} Semi- F outwa. } »g 
| Cow TA 
The Remainder is 564.47 Yof the Is 


IV. In the reftangled Triangle CNEF. 


8ntvar. 


 Asthe Radius 90*.00", on S, 
1s tothe Line FC158.98, on D; 
So is F CN, Angle at the George 40%, 00?, on S, 
toFN, the _ 102,19, on D. 
To which add SF: 93 93-47 


The Sumis SN—DI 195 55 66 the —_— | 


Which taken from A I 652.32 } Per- \outr, 
pend.; S 
Leaves AD « «+, . 455.66 [the inwar, 
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* Asthe Radius 90%.c0", on S, 

1s.to the Line FC 158.98, on D; 

So is 509.00", the Angle CEN, ons, 

to N C the George Line 121.78, onD. 
To which add N D half the Curtain 210. 
The Sum is the Line DC ;; . 331.78 
Which doubled is . . . , , © 663.56 Side of 
the inward Polygon. 


V. Inthe refangled Triangle F NP. 


As NPP the inward flanking Angle 199.30', 
on S. 
1sto NF the Flank 102.19, on D; 
So is the Angle N FP-=GF8 702.30*, ons, 
'to the Line NP 258.58, on D. 
Which taken fromN O . . 420. the Curtain. 


Reſts PO the Second Flank 131.42. 
VI. In the reQangled Triargle GO R. 


TotheLmeGS . , . . © . » © 263.94 
Add the Curtain NOZZRS . . . « 420. 
Fhe Sum 1s the Line GR » « . . . 683.94 
As the LmeOR==ID 195.66, on D, 
is to the Radius 909.00", on T ; 
So 1s the Line GR 683.94, on D, 
to the. Angle GOR 74e®.2', on T. 
- And as the Angle GOR 739.27, on S, 
is to the Line GR, 68394, on D; 
' $018 the Radius 9029 00', on S, 
to the Line of Defence G O 7119.4*, on D. 
And thus you. may find the Piftances D MM P,&5c; 
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CHAP. XIL 
Uſe of the Rute in Gunnery. 


Unnery 3s an Art which reacherh how to 
Charge a Gun with Powder and Ball, which 
being fired may do execution at a due Di- 


Rance either at Land or Sea. 
S. rt. Of ſome Terms of Art uſed in Gunnery. 


I. A Gwn is a Piece of Metal-caft ina Cylin- 
drick Form of a copvenient Length, and Thick- 
neſs, made hollow by Art and Proportion, the names 
of the chief parts of which are theſe: 

1. The outfide round the Piece is the Convex Su- 
perficies of the Metal. 

2. The whole Maſs of Metal is called the Body. 

3. The Caliber is AB the Height, or Diameter 
of the Bore. - 

4 The Hollowniſs of the Bore from the Mouth ta 
the Breech, is called the Concave Cylinder. 

5. That part of the Bore towards the ToucE- 
bole, which contains the Powder, Short, and-Fad, 
it the Chamber or yoo oo Cylinder. 

6, The Ears or Knobs asE E are called the Tru 
2101s, and on theſe the Piece moves on the Carriage.- 

7. The /1::/e Hole which paſſeth from the Convex 
Superficies to 'the Chamber, made to give Fire to- 
the Powder within 2s C, is called the Touch-bole. 


8.-All 
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" 8, All the Metel behind the Tbuch-bole is the 
Breech or Coyle. | 

X The Pummel at the Breech as-D, is the Caf- 
cabel. 


10. The Baſe Rev is the Ring at the Breech as 
KGL. The Reinforc'd Ring 1s that next above the 
Tounch-hole, as N. The Trunnion Ring 18 next to 
that, as N, The Corniſb: Ring is that between the 
Trunnions and Muzzle, as O. The Treez or Muzzle 
eh, 5 the uppermoſt at the Muzzle, as I. And 
the Muzzle is the Mouth or extremity of the Chaſe, 
by which you Load and .Unload the Gun. 

11. The Line of the Cylinder is a direct Line, 
ſuppoſed to be deſcribed along the Chaſe, parallel 
to the middle-of it, as XK Z. 

12, The Line of Metal 1s a Line touching both 
Corniſhes, as M N I, 

13. The Diſpart Line is the Difference between 
the Semidiameter of the Muzzle, ant the Baſe 
Ring, as the Line IH. w 

14. The Yent of the Pzece is. the Difference be- 
tween the Diameter of the Short, and the Mouth of 
the Pzece, as ed. 

I. A Mortar is a Piece of Metal of a Cyline 
drick form but very Short and Wide, which ſerves 
* for the throwing of Bombs, Carcaſes, &c. whoſe 
Carriage is nſually caſt with it, the Wheels of which 
are very low. 

II, A Bomb is-an Iron Shell longer one way than 
the other ; with two Handles about 3 Inches long, 
_— with Powder,. which wik ſet Fire wherever 1t 
alls, 

IV. A Granado is a hollow Iron Sphere filled with 
Corn Pomwder, with a Fuſee to fire the'dry Powder, 
which breaks the Shet/ when it reacheth the deſigned 
Place into divers Pieces, and kills,,or wounds many 
chat are acar it» V. Ca;- 


258 Of Gunnery. Ch.XI.. 
V. Carcaſes are large Granadoes with Hooks to - 

| ſet Fire on every thing where they grapple, ſome of 
theſe are compoſed of 3 or 4' Granadoes with e- 
veral Petars, and wrapt up in Tow dipt in oily 
Subſtances with a pitcht Cloth round about it : al 
theſe Materials are put into a kind of Lanthorn that - 
hath a thin plate of Iron at each end faſtned by two 
Tron Branches a little leſs than the Diameter of the 
Mortar to which they belong, and crofſed by Jron 
Circles both at Top and Bottom to bear the force of 
Powder and fall of the Carcaſe, in one of theſe 
Plates is an Hole to fire the Carcaſe, which is forced * 
into the Air like a Bomb. | 

| VI. To Tertiate a Gun 1s to find the Thickneſs of | 

| the Metal at the Touch-ho[e, Trunnions, and Muz«- 

zle, now there ate three ſorts of fortified Cannon. _ 


| r. A Lepiti- $75 : [E] 


| mate or ordi- ) TX 

1 nary. furtified 0 | >> : 

| Cannon hath 375) | 2 | O*-the Cali- 
| 'S | ber or Diame- 
| 2. A Baſtard\ +75 24 E >ter of the Bore 
| -— N_ 562 L1E | in Thickneſs of 
| annon hath -Z12 | L Metal, 

| 3. A double 1.000 )-- 'F 

| Fortified Can-< 687 > - | T 

| non hath . +437 ALE 


| 

| VII. To Quadrat? a Piece mounted is to ſee whe- 
| ther it be direAly placed, and equally poiſed in the 
Carriage, that is, to find by a Gunners Level 1n the 
| Convex Superficies of the Baſe, and Muzzle Ring 
| 

| 


the Point perpendicular over the -Chamver, 


VIII. To 
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© VII, Yo Diſpart 4 Piece is to fer ſuch 4 
Mark on, or near the Muzzle Ring that a viſual 
Line taken _ the top of. the Baſe Ring 
againſt the Touch-hole, by the mark on the ws oy 
Ring may be parallel to the Axis of the Chamber, 
that is, with a-pair of Ca//iper Compaſſes about 16. 
Inches long take the Height of the Meta! at the 
Breech , and the Height of the Metal at the 
Adexxls, the Sexvs-Dofhrowce of theſe two 18 the 
I PATYEs + 

. Thegreateſt Range or Random 1s the Range 
of the Shot upon the plain of the Horizon when 
the Pzece is elevated 45 Degrees. 


Names of ſever GunsTha [Bore\Bull, Peud (Great: 
al Pieces of |Wet, |Leri}Dia. Weig Weiy (Rang. 
Ordnance” uſed m—_ | —- 
3 England. |Pou, Feer|Inch|Poun.tb 3 | aces. 


— w— — — — Oy OO ——c— 
- 


[4 Rabinet. 120 3 ; . 3769 
4 Falconet. 210| 4 12 . . 4398 


A Falcon. 700 6 2.75 k IC} 4797 


5864 
5654 
4838 
4837 
4031 
376g 
3298 
74097 
[123% 


4 Minnion. looo 8 
A Saker. 11600 9.5 
A Demi-Culver.\2600 10 
A Culverin, 400011 
A Demi-Cann. {600011 
A whole Connon.\7009 12 
14 Cannon Royal.|8000 12 
Parogoes Caſtile 16 
Baſil. Dov.Caſtle 23.5 


WEL ol 


= 
A 
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Ou 
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6. 2; Of divers Problem: im Gunzery, 
PROB. I. 


Given 12 Parts of *Y To find how much 
Mercury, 3 Parts of L of each Ingredient is 
Cole, and 2 Parts off contained iv 10091, 
Sulphur. of Powder ?' 


AS 17.the $ 12” 706: $ Merc. 
of all the —_—_ 
Parts, onB, is to< 3 176.5>.2 Þ Cole; 
1000, the piven < 
Quant.on A, ſoil 2 117.5. )s C Sulphby 
And after this manner you may. find how much 
of each Metal is contained in any Braſs Gum whoſe 
Weight 18s given ſuppoſing that. to every 100% of 
Copper you add 10/1, of Latter, and8 /. of .Tin. 


PROB. IL. 
Given ( Weight g Pounds 7; fad. NY 


Weight f not ber 
Ball whofe Axiu 
is 8 Inches 2 


A® 4, one Axis, on C, 
is to g, its Weight, on E; 
So 188, the other Axis, on C, 
to 72, its Fezghe, on E. | 
PROB. 
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PROB. Bae 
Given an Iron find the Weight 
Ball _ Weighs of por” Ball of 


9 jt be Cots Axis ? 


* $1.o0$1, the Tabular number for Iron in 
| p. 22, oh B, 
1s to 5, the Weight as Iron, on A; 
So is 1,554, the Tab. number for Lead, on B, 
to 12.9, the Perght as Lead. on A, 


PROB. IV, 
Gizien ( Caliber 3.5 Inches To find the Weig. 
an | of 8 Gun of the 
Iron {ame Metal and 
Gun | Shape whoſe Ca- 


whoſe ( jveig.1600 Pound; )hb% is 6 Inch. 


A83 .5, one Diameter of the Baſe, on C, 

is to 1600, its Weight, on Ez 
$0 is 6, the other-Diameter of the Bore, on C, 
- =o $06 r, its Weight, .on 6. 


. The Converſe, 


As 1600, one Weight, on E, 

is to 3-5, its Diameter of the Bore, on C3 
Sois 8061, the other Weight, on E, 

to 6, its Diameter-of the Bore, on C. 


PROB, 


PROB. V. 


ts LS To find the Weight 


177.:.1, 0 of @ Braſs Gun of the 
by 5, eget © ſame Caliber, and 


Length * 


” 
AS 1.081, the Tab.number for Iron, on By 
is to 1601, the Weight as Iron, on A; 
So 18 1.216, the Tab. number for Braſs, on B, 
to 1800, the eight as Braſs, on A, 


PROB. VI. 


Given ( Weig. 1600 Poun. JTo find the Weg. 
of a Braſs Gun of 
the ſame Shape 

whoſe Caliber is 
whoſe ( Caliber 3.5 Inches ) 6 Inches ? 


Y Prob. IV. the Weight as Iron was found te 
be 8061 /. then fay , 
As 1.081, the Tab. number for Iron, on B, 
1s to 8o61, the Weight as Iron, on A ; 
So is 1.216, the Tab. number for Braſs, on B, 
to 9068, the [erp ht as Braſs, on A, 


PROB, 
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> PROB. VIE 
Given an Iron Ball 


 whoſe"Weight is 24. To find the Quan- 
fit for a Cannon the >tity of Powder fit for 
Perifery of  whoſe\ Proof, and Service. 
-Breech is 9 Caliber: : X 


I1.'A $ 1, on By 
is to 24, the Weight of the Ball, on A; 
' So is 9,the Calibers of the Breeches Perifery,on B, 
to 216, a fourth Number, On &, 


2. As 96 a fixed Number, on B, 
is to 216, the fourth Number, on A ; 
So 18 8, a fixed Number, on B, 
to 13, the Pounds for Proof, on A. 


-And Sois6, another fixed Number, on B, 
to 13.5, the Pounds for Att;on, on A. 


PROB. VIIL 
Calib.3.5 Inches \ To find how mach 
Given 4 of the ſame Pow- 
Saker der will Charge 
whoſe Demi-Can. whoſe 


C Charge 4. Pun. JCalib is 6 Inches? 


$3.5, the Caliber of the Saker, on C, 

"A 1s to 4, its Charge, on E; 

| $o is 6,the Caliber of the Demi-Cannon, on C, 
t0.20e2, its Charge, onE. 


Note, 
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Note, that the Demi-Cammon muſt hear the ſame 


Proportion to the Saker in Peipbe, as its Caliber. 
bears to the Caliber of the vaher,* | 


As Let the Weight of the Saker be 16001, 


By Prob. IV. the Weight of the Demi-Cannen 
was found to be 8o61.- But if it weigh only 6000 /. 
then to find itz due Charge, ſay: 

As 8061,the Weight of the Demi- Cannon, on B, 
is to 20.2, its Charge, on A ; 

So 1s'6000, the*given Weight, on B, 
to 15, its Charge, on A. 

And if there be a ftronger Powder than the former 
by fach Proportion. as 5 to 23; How much of this 
fort will Charge them. | 
' 3. Azs5, on B, 

sto2on A; | 
Sois 4, the Saker's Charge in the firſt ſort, on B, 
to 1.6, its Charge in the Strongeſt Sort,on A. 


2. As 3.5, the Saker's Caliber, on'C, 
- is to 1.6, its Charge, on E; q 
So is 6, the Demi-Cannon's Caliber, on C, - 
to 8.1, its Chorge, on E. ' 


Oras 5, on B, 
wto2, on A; ; 
So is 20.2, the Demi-Cannon's Charge 1n the 
firſt Sort, on By 
to 8,1, its Charge inthe Strongeſt Sort,on A, 


PROB. 
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PR O B. IX: 

Given a Gun whoſe) 
Horizontal Diſtance | — find how man 
from = Mark 7 , Feet ſhe will throw 
900 Yards , now if, 5.11 wide of ibe 
her Mouth te LABYTY 
Inch wide of the right 
Line to the Mark, 


'$ x2, the Inches in one Foot, on B, 
isto 3, the Feet in one Yard, on A ; 
So is 700, the given Diſtance in Yards, on B, 
"to 17-5, the Feet the Ball will go wideon A. 


PROB. X: 
| E:evation 30.00 Deg.”) To find 
_— . { tbe Hori- 
v boſe Lontal 


Greateſ# Ran.$654 Pac. ) Range. 


A 5 90?, double the Deg, of the preateft 

Range, on 5S, . 
is to 5654, the greateſt Range, onD3 

$0 is 60?, double the given Deg. of Elevat. on S, 
to 4896, the Horizontal Range at 39% on D. 


Or by the Table of Horizontal: Diſtances. - 


As 2000, the Tab. greateſt Range, on B, 
is to 565 4, the Saker's.greatelt Range, on A ; 
So 18 1732,the Tab. Diſtance of 39?, on B, 
'to-4396; the Gs "oat Range at 30?, on A. 


PROE, 
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PROFB. XI. 


PINE Elevation 30.00. Dep. To fond 
& Saker- the great- 


b F 
wiſe ( priziies. 4396 Pac, We), 


A® 60®, double the Deg. of Elevation,on S, 

'\ 1s t04896,' the given Range, on D; 

So is 90*®, ” 2m the Deg. of the greateſt Range, 
-on S, 


-to' 5654, the greateſt Range, on D. 
: Or by the Table of Horizontal Diſtances. 
As 1732, the Tab. Diſtance of 30*on B, 


is to 4896, the aims Range, - ofr A ; 
'$o 18 2000, the Tab. preateſt Range, on'B, 
to 5654, the greateſt Range, on A. 


PR OB. XIL 
Given Greateſt Range 565 4 Tofind the 
4 Saker : -- hon of 
wboſe ( rorizonrRange 4896) 


$ 5654, the greateſt Range, on'D, 
A 13 to 90? double the Deg. of the great- 
eſt Range; on Sz 
«$0 is 4896, the given Range; on'D, _ 
' 20 6o,- double rhe Deg. of Elevation, on S: 


' Or 
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Or by the Table of Horizontal Diſtances. 


As 5654, the greateſt Range, onB, 

1s to 2000, the Tab. greateſt Range, on A; 
56 13 4896, the given Range, on B, 

tO 1732, the Tab. Diſtance of 30®, on A. 


PROB. XIIL 


C Elevat. 15.00 Deg.Y To find the 
Deg. of Ele- 

Vation to hit 4 

F Mark at the 
7 59 Paces \ Horiz,, Range 
| of 1c00 Pac. 


Hor1%. 


Range 


S 659, the given Diſtance, on B, 
isto 5261,the Tab.Diſtance of r 5%, on A ; 
Sos 1000, the other Diſtance, on B, 
to 758}, the Tab. Diſtance of 63*.16*, ar 
252.47", on A, 


PROB. XIV. 


Gizen 4 Range 1000 Paces To find the 
Marte 3 CRane at 18 
whoſe 2 Deg. of Elev, 


: $ 758}, the Tab. Diſtance of 63®.15% on B 
P 18 to Iooo, the given Range, on A ; 
-$0 18 5261, the Tab. Diſtance of 15®, on B, 
to 659, the Range required, on A. 
Note, that the Charges of Powder for lik: 
' Mortar- Pieces are in Proportion as the Cubs of 
the Diameters of their —_ 
2 


Elevat. 63.16 Deg. 


Fl 


FHlori> 
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; 


Horizontal Ranges for Long Guns to every Degree 
and 12 Min. or 2 Tenths of a Degree of the 
Quadrant in Paces of 5 Feet. | 


Der. l .o | 2 1.4 #6 | 8] '10- JDee. 
{Elev.] o .| 12 [_24 [| 36 | 48 | 60 .| Mm. 
ang ol 14| 28] 4?] 56] 70 
70] 834; 98] 112] 126| 140 
= I53 181 195 | 209 


209 | 223 251] 2651 275 
275| 292 320| 334| 347185 | 
3471 3611 3731 388] 4021 416184. 
416| 429 470 | 484 

484 | 497 538 
551, 565 605 
618] 631 | 671 
684 | 697 736 
749 | 762! Bol | 
813 | 826 864 
877 | 589 927 
939] 951 988 
1000 | 1012 | 1024 | 1036 | 1048 
16} 1060 [1072 | 1083 | 4095 [| 1107 
17-]1118]1130 [1141 | 1153 | 1164 
18|[1176] 1187, 1198 | 1209 | 1220 
1911231751242 11253 126411275 
20 1286 | 1296 1307 | 1317 | 1328 
M-::.1 60 | 48 | 36 | 24 | 12 | 


Dee, | io | B | .6 | 4 | 2_| 


wv ow aAlmnaptSwtR =O 


74 
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Horizontal Ranges for lons Guns to every Degree, 
and 12, Minutes, or two Tenths of a Degzee of 


the Quadrant in Paces of 5 Feet. 


_— 


Deg. | © | 2 | & 1-01 $: j 16 [Dec. 


Elev.| o | 


Iz 


| 24 


| 36 | 48 | 60 [Min 


1335 
1389 
1439 
1486 
1532 


1349 
1399 
1448 
1496 
I541 


1359! 
1409 
1458, 
1305 
1550! 


369 
I419 
1467 | 
I514 
15359 


1379 
I429 
1477 
1523 
1567 


1389[68 
1439/67 
1486|66 | 
1532|65 
1576i64 


1576 
1618 


1696 
1732 


1658] 


1585 
1626 
1666 


1703 


1593| 
1634 


1674 
I711 


1739 


1746 


1601 
I 642 
1681 
1718 
1753 | 


1610} 


1618163 


1650 
1689 
1725 


175911766159 _ 


1658162 | 
1696|61 
1732|60 


1766 
11798 
1827 | 

1854 


_3511879| 1884 


1902 
1923 
1941 
1956 
1970 


1772 
1804 
1833 
1860 


1906 
1926 
1944 
1959 
1972 


[132 


> ———— _— 


I779 
CICT 


1865 
1899 | 
1930| 
1930 
1947 
1962 
1974 


— 


1785 
1816 


1844 
1870 


1791 
1821 
1849 
1875 


1893 
I915 
1934 
1950 
1965 
1976 


1895 
1919 
1937 


1953 
1967 


1798 | 58 
1827 
1854 
1879 
1992 
1923 
1941 
1956 


1972 


1970 
1981 


I981 
1989 
1959 


1999 


1982 | 
1990 
1996 
1999 


1984 
I992 
1997 
2000 | 


1993 


1986 


1998 


2000 


[1988 
1994 
1998 


2000 


1989 
1995 


1999 
ToOe 45 


Min.| 60 | 48 | 36 | 24 | 12 | © IDe. 


Dec. | 10 | 


.d 


I .6 | .4 | 2 | © |Elev, 


Hors- 
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Horizontal Ranges for Mortar Pzeces to every Dey. . 


| and baif of the Quadrant in Paces of 5 Feet. 


ZO 


18523 


_ 9006 $337 
*]. 19159 8141 
311417]1589 19284 7977 
4[1759|1929 619407 7920 
$:2097|2264/. 0518! 6517609\7496 
6124312597 19618 7262 
[ 6419707 7021 
s 9784 6770 
9,3415 19850 6511 
1003754 9904. 245 _ 
' I 114930 4206 | 9946! 5971 
121436114514, 19976] 5691 
14 4966|FII4| 0001 5109 
15: 5261; 5406] 961 4508. 
165550 19979 4592. | 
17 9950] 771434714199 | 
1819 119909] 78149333974 
[Y | '938419356| 79137143553 || 
(IS 6763 _50 9825'9791! 8ol 339112228 
| 21 9755/9715] Br 2398 
22 967319628 2566 | 
| 23 957919528 2230 | 
24 947519417 1991 
2517817179231 5519358192951 851172111550 
| 26 9162] 86'1397|1208 
27 gols 0864 
28 8864 o5t9g 
29 $698 0173 


0000 
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CHAP. XL, 
Uſe of the Rule in Dialling. 


meaſure the Time of the Day, by-th: Shade 
of. the Sun. 


I Yi! is an Art which teacheth how to 


**.'$. 1, Of ſome Definition in Dialling. 


1, The Gromon, or Stsle is that which-giver the - 
Shade, and ſheweth the Hour, and mult be always : 
Parallel to the Axis of the world. 

2. The'Sub/ts/e is the: Eine on the Plain under 


. the S:zle. | 


of a Plain is an \ South pendicuiar to the 
Arch of the Hori. < Pornts,and ( Plan, 

70x contained bes / Eaſt and weſt £ the Plarn it- 
tween the Points, and (If. 


3. Declimatton( North and , a Line drawn Per. - 


Note, it (.99* Y Compl. to (© g.0 i, the .De- 


the Decli. clination from -- 
oat why che North 
exceed 180 ) Exceſs above , 
4. Reclinat. (1s an Arch of a (© Xenith 
: VerticalCircle and the 
contained be- . Plarn. 
3. Inclinat. ( tw:en the Horizon 


M 4 6. Latz-- 
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6. Latitude of a Place is an Arch of. the Mey;- 


dian contained between the Pole of the World, and 


the Plain. 


7. hielination of Meridians is an Arch of the 
EquineQial comprehended- between the Mexsdian of 
the P/ain, and the Meridian of the Place : b 
ſome called the Difference. of Longitude, becauſe 
it ſhews in what Longitude from the Meridian of 
the Plazn it will becorge an Horizontal Dial. 

8. The Subſtiles diſtance from the Meridian is 
an Arch of the Plasn contained between the Meri 
dian of the Plain, and the Meridian of the Place. 


Q 2. Of the Denomination: and Situations 


of tbe [everal Plains on which Dials are 
commonly made. COW Any os 


Dials may be made on any plain Superficies, 
and all Hour-Lixes (which are great Circles of the © * 
Sphere ) drawn thereon, become ſtrait Lines, 

Now this Art conſiſteth chiefly in finding out of 
theſe Lines, and their D:stances from each other, 
which continually vary according as the Plains on 
which they are defcribed are ſituated in reſpect of 
the Horizon of the Place, and of theſe Plains there 
are bur three Varzeties, viz, ds 

1. Flat, or Parallel, as 1s the Horizontal which 
Faceth the Zenith. 


wy Face the. North, 

DS Dire += South, Eaſt, or Weſt Points 

2. pr ight of the Horzzon, 

-: which Decline from the 

Perpend 45 (. Declin, , North, or South Points, to 
the Eaſt, or eſe. 


3. Lear 
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South 7 Reclining from 
» Dire North( the Jemth, 


3. Leaning \ YEaſt ( Inclining to the 
or pee Horizons 
Oblique as = Reclining. 
vﬀng Declining Inclining. 


A Declining Plain is beſt repreſented by the $:de 
wall of a'Church, Houſe, or any Upright Building, 
which doth not directly behold the Eaſt, eſt, TIP, i 
or South Points of the Horizon. 

A Reclining P/ain is beſt repreſented by the Ot- 
fide of the Roof of a Church, Houſe, Coaping of 
a Wall, &c. | 

An Incliwing Plazn is beſt repreſented by the Iz- 
ſide of the Roof of a Church, Honſe, &C. | 


PRO B. -1. Fig.: 41. 
| How to draw Homer Lines 0n Horizon, Plains, 


Example. Suppoſe the Latitude 519.32". 


PR 


Raw a: Line croſs the middle of the Plain for "< 


the Merzdian or Hour of XIf, which crols a- 
like beyond the Center with the Line of E. and W. 
which 1s to be the Hour of VI._the interſection of 
theſe two Lines is the Center of the P/ain on which 
draw an occult Circle for the drawing the Hour 
Lines, by whicl you muſt Propertzon according 
to the given Latitude, thus : | 
As 9c?, the Radius, on SS, 
is to z5®, one Hour's Equinoctial Diſtance, 
from XII, onT; 
So 18 519.32", the given Latitude, on SS, 
[0 34%, 51*, the Diſtance ſought, on T. 
M 5 Find 


174 
Find the reſt of the Equinofial D 
continual Addition of t5*, and by 
may fihd all the reſt of the 
XU, as in the Table. 
The Height of the Stile is the Latitude of the 
Place. And the Subſtile is che Meridian, or Rout 


of XII. 


” % % ©. % 


4 X 
-"Y 


Of Dialling. Ch. X11. 
iſtances by the 
by this Canon you 
Hour Diſtances from 


— gm 


| | A 
Hours from Equinottial | Hony Diſt a | 
Noon. | Diſtances. on ehe Plain. 
POTS D.M 3 DM | 
XII 0.00 0,00 
X11 {© SS. 
X.ll  $o.00 24.20 
IX.HI 45.00 38.03 
VILIEV 60.00 53-35 
VILV . 75.00 71.0 
L-- ...5..-.a0 .90.00.... 


PROB. IL. Fig. 42, 43. 


How to draw Hour Lines on 


#prig bt 


Dire&# North or Soath Plains, 


Example, Suppoſe the Latitude 51*.32% 


A* 


ſtanceon T; 


Ca is 339.28, Comp!, of the Latitude, on SS, 
to 9*.,28', Diſt, of the Hours XI and lon T\, 


go*, the Radius, on SS, ? 
1s to 15%, one How's Equinoctial Di> 
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Ahd having the Equino#:al Degrees by a conti- 
nual Addition of 15% by this Canon. all the Hour 
Diſtances were found as in the following Table. 
The . Height of -the Seile, maſt-be equ1l to the 
Complement of the Latitude, The S$:4/e muſt ftand - 
on the Meridian. . 


And 4 North ) Face maſt f North 
on'th* CSouth' 5 Point to the U Sourh, 


| HE 
| Hours from | Equinoflial | Hour Diſtan | 
Noon, . | Degrees. |on the Plain. 
x DAG D. M. | 
bn 0.00 | ©.00 
_—=. 15.00 | + og9.28 | 
X.1I1 30.00 19.45 | 
IX.1II 45-90. 31:54 
VIILIV 60.00 ' 47.09 
| VILV | #5.00 66.42 | 
| YI | 96.00 _ | : $o.co | 


Pd 


PROB.. I. Fig. 44445. 


How to draw. Hour Lines on Upright 
Diret} Eaſt or Weſt Plains, 


Rom the lower. Corner of the Plain according 
- to the Latitude of the Place draw a Line Pa» + 
' rallel to the EquinoF3a/, then towards the upper Side 
of the P/ain draw another which ſhall cut the for« 
mer at Right Angles, and point diretly at tha Pole 
of the World, This Line muſt ſtand for the _ 
| | as... 


276. Of- Dralling, Ch XIII. 
; - VI, and be the Place of the Szile, or Sub-Stzle, 
then : | 
1. As the Hour Line of VI, on T, 
1s to the Radjus, on SS; 
So 18 the Diſtance thereof from the Merid.on T,. 
to the Height of the Stile, on SS, 


2. As the Radjus, on SS, 

15to any Hours-Diſtance from VI, onT ;. 
So is the Stile's Height, on SS, 

to the Dz/t. thereof from the Sub-Stile, on T. - 


PRO B. IV. Fig. 46. 


How to draw the Hour Lines on Upright 
North or South Plains, Declining Eaft 
or Weſt. 


Rample. Supppoſe it -Decline from-the South 
_ Weſtward 30*, in the Latitude of 519.32. 
: Now in the making of this Dial! you have made 
our, : 


South © 4 = 
TIF A >Declining c x aft £30 Deg. 
; Nort h | Weſt | 


For by changing the Hours, and placing the Sub- 
$tile on the Contrary Side of the Line XII you haye 
a South Dial Declining Eaſt 309. | 

Then if you turn theſe two Dzals upſide down, 
you have two North Declining Dials, one Eaff, the | 
other Weſt 30, the Stile, Subſtile, and Hour Ds- 
_ ances being the ſamein all four Plains ; but in the 
two Nerth Decliners, the. S15's muſt Pom. Bp: 
WAargs 
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wards towards. the North Pole, as the South Des 
cliners, do South towards the South Pole, and to re- 
move all Doubts concerning this matter (which-is- 
very material for a Dialiſt to be be perfect in) I 
have drawn the Hour Lines of the two South De- 
cliners thro the Centers, and they produce the two 
North Decliners, only: the Hours before IV in the 
Morning, and -after VIII at Night are omitted, the 
Sun being: then. under our Horz7on, ſo-that XII be. 
ing drawn thro the Center will be XII at Midnight, 


I.Find the Height of the Stilg above the Plain thus : 


As 9o*, the Radius, on 'S, 
is to 382.28', the Complement of the Lati- 
tude, on SS 3 . 
So is 60®., the Compl. of the Declination, on S, 
to 322.36", the Stile's Height, on SS. 


2. Find the Sub-Stile*'s Diſt ance from.the Meridian. 


As $90®, the Radius, on SS, 
is to 38*.28', the Compl, of the Latit.on T; 
So is 30?, the Declination, on SS, 
.to 219.40*, the Sub-Stile's Diſtance from the 
Mer $dzan, On 3 


3, Find the Inclination of Meridians or Plain's 
Difference of Longitude. 


As 519.32, the Latitude on SS, 
1s to 30*.co", the Declination, on T : 
$v 18 90.00", the Radius, on SS, 
to 36*.25', Inclination of Meridians, on T: 


Whiseh' 
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Which converted into Time by allowing 15® for 
one Hour, gives 2 Hours and 6%25* over, there» 
fore the Subſtile (which is the Mersdian of the 
Plain) muſt ftand between the Hours of I and IL 
Then prepare a Table of Hours proper for the 
Plain thus : 

Againſt XII fet 369.25", the Inclination of Me- 
ridians, from which Subſtract 159. the Reſidue is 
21*.25', which place againſt XI and I, from 21.25" 
Subſtract 15* the Remainder is 6*.25* which place 
againſt K and II. and becauſe it is leſs than 15%, 
write Sub-Stile, and Sulpſtrat 6*.25' from 15*, and- 
there Remains 8*.35', which place againſt IX and 
III, then by a continual. Addition of 15* you will 
have the Dsſtance of each Hour in EquinoRial Deg. 
as in the Table : 


Then to find the Hour Diſtances on the Plain. 


As 96?, the Radius, on SS, 
is BR82.25*, the Diſtance of the next Hour 
to the Sub-Stile, mT ; - 
So is 32*,36*, the Stile's Height, on SS, 
to 3%28%, the Diſtance of the Hours Xor 
from the Sub-Srzle, on T. 
Ard ſo of the-reſt as in the following Table, 


Hours 
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| Hour; for the | Equin:Qial Hour Diſtan, 
Eaſt. Feſt. | Diſtances, | oz the Plain. 
| | ummacads, nd be | — . — 
deaf DM | D.M 
AD | 68.35 *|- $53.57 
53:35 36.03. 
VII.V 38.33 | 23.16 
VIILIV | 23-35 | 13-14 
INI 25 | 4.36 
; | Sub- tile. 
XN. 6.25 3.23 
r. I -7-- aza6 11.56 
XlI ' 36.25 | 21.41 
\ I 'Xl $1.25 | 34-03 
KS | . $643 {f 31.00 
| 1ILIX "V1.2 | 174.21 
PROB. V. Fig. 47. 


How to draw Howr Lines on Dire Eft or 
Weſt Plains Riclinivi9 from the Zenith 
towards the Horizon. 


Kample. Suppoſe a Dire& Weſt Plain ſhould 
E Recline Pn-(g the Aenith 35%, in the Lati- 
eude of 519.32". | 

Before the Hour Diſtances tan be calculated you 
walſt fing thefe Requilites. 
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1. For the Height of the Stile above the Plain. 


As go?, the Radins, on S, 

18 to 519.32", the Latitude, on SS; 
So is 359.00", the Reclination, on'S, 

to 269.41", the Stile's Height, on SS. 


2. For the Sub-Stile's Diſtance from the Meridian. 


As 359.00", the Reclination, on T, 
is to 909.00”, the Radius, -SS; 
$0 is 2.69.41", the Stile's Height, on T, 
to 452.52', the Sub-Stile's Diſtance from 
KU, on SS, | 


3. For the Inclination of Meridians or Plains 
Difference of Longitude. 


As 519.32, theLatitude, on S, 
is to 909.00, the Radius, on SS z 
So 18:459%.52/, Sub-Stiles Diſtance from XIT,on S, 
to 66%ﬀ.27*, the Inclination of Merid. on SS, 
Which converted into - 7ime gives,.4 Hours and 
69.27” over, wherefore the .Sub-S:ile in the Eaſt 
Dial, muſt ſtand between IV and V, and in the 
Weſt between VII and VHEF between which write 
$ub-Stale. 


Then prepare a Table of Hours for the Plain thus. 


Againſt the Hours of IV and VIII fet 6*.27"*, allo 
SubſtraCt 69.2.7 *from 1 5,00' the Remainder is 8%.23*; 
which place againſt V and VII, and by a co:1tinual 
Addition of 15* you wili haye the D;/tance of each 
Hour as in the Table, 


Hours. 
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As 90% 90", the Radins, on SS, 

1s to 6? 27 , Equin.Diſt.for IV and VIII,on-T ; 
the Stiles Height, on SS, 
to 29, 54', the Diſtance of IV and VIII from 


So 1$ 269, 41”, 


the Subſt 


zle, on T. 
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[ Hours from | EquinoFtial | Hour Diſtan.\ | 
the Subſtile. | Diſtances, | from Solan 
ITY of D.M. | 
, NIE $1.27 4. -008-—> 
Xl[I 66.27 Lye þ 
| IX $1.27 29.24 
IL.X . 36.27 18.20 |þ. 
IT.IX 21.27 10.00 
LV. VIII 6.27 2.54 
Subſtile, | 
V.VII 8.33 $93" 1] 
VI.VE 23.33 11.04 
' VILV 38.33 19.41 
VILIV $3-33 | 31.18 
IX.1I | 68.33 b,. 48.49 
_xI 93-33. 75-59__ 
Then find the Hour Diſtances on the Plain from- 
the Subſtile, 


And thus you may find the reſt of the Hour Ds- 


ſtances as in the Table, 


PROB., VI 


Fig. 48, 49- 


How to draw Hour Lines on Dire 
_ Sara Reclining Plains, 


His Proktlem hath two Varieties. 
—_ zon be leſs than the Com- 


Exa mple.. 


I: If the 


plement of Latitu 


 D— 


Ng ot r—_— _ 
—_— ——— 
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Example. Suppoſe a DireR South Plain Reclining 


. from the Jenith 25*00" in the Latitude-of 519.32". 


From 382. 28*, the Complement' of the Latiriide 
Subſtract 25% 00" the Rechination, the Remainder 
13%,28' is the Stiles Height above the Plain. 

Then prepare a Table with Hours and EquinoAial 


Diſtances anſwerable thereto, and find the Hour 


—— 


Dyſtances from the' Meridian by the general Propor- - 
1103 ; | 
As 909,00”, the Radius, on SS, 
is to. 159,00, Equinoctial Diſtance of one: 
Hour, on T'; 
So is 13*.28', the Stiles Height, on SS, 
to 39.34', Hour Diſtances of KI and I, on T. 
And fo tor all the reſt of the Hour D:fſtances as in 
the Tab/e. The Difference between the Complement 
of the Latitude and the Reclination is the Stzles 
Height above the Plain. X 
And the Sub-S:tle is always the Meridian, or Hour 
Line of XII. 


Hour Diſtan- 


{ Hours from | Equinottal 

| Noon, | Diſtances. | on the Plain. 

| | d.M | DM. 

Xl | 0.00 0.00 

XLI 15.00 | 3.34 

Kit | 30.00 7.39 

IX Ul |} 45.00 13.07 
VIELIV 60.00 21.58 | 

VII.V 15.00 41.00 

| \ | EIITW | 90.00 "eZo10.00 


MH. 1f the Reclin. be more than the Comp!. of Lat- 
Example. Suppoſe it be a Diref South Plain Re - 
elining from the Zenith 70% 00, in the Laviinds of 
ram 


$1932”. 
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From: the Reclination' 76%.000 Subſtratt 38228 
the Complement of Latitude, the Reitiainder 31* 32* 
is the Stiles Height above the Plain. 
Which known, prepate a Tabl# arid"*calculite the 
Hour Diſtances, from the Meridian by the general 


Ay 90%.60?, the Radins, or SS, 


is to 159.00*, Equiin. Diſt: for 1 Hour, on T; 


So 18'310.32,',the Stiles Height, or SS, 


to 79.59", Hour Diſtances of XI and I, on T. 
. And fo for all the reſt of the Hour Diſtantes as 


In the Table. 
Hours from \ Equinoftial | Hour Diſt an.! 
Noon, Diſtances. | on the Plain. 

Ins ht D.M. 

TOSLE WEEN PErnt« 

KIT 0.00 | 0.00 | 
XII 15.00 | 12.39 
XR.1I | 30.90 16:48 
XI j{- 45.00 | 27.36 * 

VIHELV: 60.00 2.10 
VIEV 75.00 2.52 
= VI | 9go.ov 3 $0.00” | 
PROB. VII. Fig. 50,51. 


How to draw Hour Lines on Direc 


From the Fenith 259,50 in the Latitude of 51% LD 
| Q 


North Rechiming Plains. 


His Problem hath two Varicties, 

I. If che Reclination be lefs than the Com- 

Flement of Latitude. 
Example. Suppoſe a Dire& North Plain Reclining 


234 Of Dialling. Ch. X[1T.- 
To 25% 00%. the Reclination add 38* 28* the 
Complement of Latitude the Snm is 632.28" the. 
Height of the Sti/e above the Plain. 
R, the Sum exceeding $02. then take its Compl. to 
I o®, 
_ Then prepare a Table and find the Hor Diſtan- 
ces from the Meridian by the general Canon. 
As 909.00", the Radins, 
1s to 15% oo*, one Hours Equinoctial Di- 
ſtance,-on T ; 
So 18 63* 28" Stiles Height above the Plain,on'SS, 
to 13*.29", Hour Diſtance of XI and I, on T: 
And after this manner you may find all the Hour 
Diſtances as in the Table. 


Hours from | Equinoftial | Hour Diſtarr) 

Noon. Diſtances. | on the Plain. 

D,M. D.M. | 

XII a 0.00 | 

XL[.I 15.00 13.29 | 
XR. 30.00 27.19 
IX.IIT 3 45.00 41.49 
VIILIV 60.00 57.10 
VIEV 75.00 73-20 

| VI | 90.00 |: 90,00... 


Il.. If the Rec!ination be more than the Come 
plement of Latitude. wo 

Example, Suppoſe a Dire North Plain ſhould 
Recline from the Zenith 70%.00' in the Latitude 
of 51.32"« | 
of L a the Complement of the Rec/snation 
add 519.32' the Latzeude the Sum 1s 719.32" the 
Sti/es Height above the Plain, Then the Howr Di- 
ſtances may be found by the general Canon, 


As: 
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+ As 90%00', the Radius, on SS, | 
is to 15% 00', ene Houts EquinoCtial Di- 
ſtance, on T; | 
So 18 719.32", the, tiles Height, on SS, 
to 14.16", Hour Diſtances of KI and I,on T. 
And repeating this operation you gwill find all the 
Hour Diſtances as-in the following Table. 


Hours from |, Equinoetial \ Hour Diſtan. 
Noon, Diſtances. | on the Plain. 
---" AC D.M. 
XI 0.00 0.00 
Xl.1 15.00 14.16 
R.II |} 30.00 28.43 
IX. 4500 { 43-30 
VIILIV 60.00 | $8.41 
VILV 15.00 74.14 
VL | 90,00 _ 90.00 | 


— 


PRO B. VIIEL Fig. 52, 53. 


How to draw Hour Lines on South De- 
clining Reclining Plains. 


His Problem hath three Varieties. 
I. Of South Declinsn Reconing Plains, the 
Plain paſſing thro the Pole of the Wor 
Example. Suppoſe a South Plain Declining Eaſt- 
#ard 3o Deg. and Reclining from the Zenith 
-34*.32 #n be Latitude of 519.32 


8, For 
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I For the Diſt ance.of the Merid from the Borizon, 


As 90*.00', the:Radius, on'S, 
is to 382.28', the Compl of Latitude, on SS; / 
Sois 30?.097, the Declination, on, 
to 1897", the Comp!, of the Diſtance, on SS. 
Therefore 7 19.53',1s the Diſtance of the Meridian; 


2. For the Inclination of Meridians. 


As 38%23", the Compl. of Latitude, on $S, 
is to 902.00”, the Radius, on SS z 
So is 342.32", the Reclination, on S, 
"to 652.41", the Compl. of Inclinatzon,on SS, 
Therefore the Inclination is 24*.19'. 
II. Of South Declining Reclining Plains, the 
Plain paſſing between the Pole of the World, and 


the. Zenith. 


Example. Suppoſe a South Plain Declining Eaſft- 
ward 30% 00',and Reclining from the Fenith 20% 00, 

Beſore the Hour Lines can be found, you. muft 
find theſe Requiſites. h | 


I» For the Diſt. of the Merid. from the Hori7on, 


As 909.00", the Radius, on SS, 
is to 30%, 00", the Declination, on-T ; 
So is 202,007, the-Reclination, on SS, 
to 14%, 1o*, the Compl.of the Diſtance, on T, 
Therefore 782. 50* is.the Neſt ance of the Meridian 


Hari; on, 


2+ For the Height of the Stile above the Plan. 


As 30%.00", the Deelination, on S, 
is. to 11%10', the Complement of Meridian 
Diſtar:ce, on SS-z 
So is 902.00", the Radius, on. S, 
to 22.47, a fourth Arch, on'$5S. 
Which taken from 38*,28*, the —_— of La: 
titude there reſts 15%.41' a fifth Arch. | 
As 222.47", the fourth Arch, on S, 
is to. 20%00";, 'the Reclination, on'SS; 
So'is 152.41", the fifth Arch, on S, 
to 13-49, the Stiles Height, on SS, 


:3. For the Sub.Stiles D ſtance from the Meridien. 


Az 22.00", theReclination, on T, 
isto 11*.10', CompLof Merid. Diſt. on SS; 
. So.is 132.49, the Stiles Height, on T, - 
to 99.30, the $ub-Stiles Diſtance from the 
Meridian, on SS. 


4. For the Inclination of Mersdidns, 


At 152.41, the fifth Arch, on, 
' bs to 90*.00?, the Radius, on SS ; 

$0 is 59.39*, the SubeStiles Diſtance from the 

Meridian, on 'S, | 

to 230.525, Inclination of Meridians, on $S. 

"Which converted into" Time is 1 Hour, and 139.52" 
'over, Wherefore the P/ain Decliming Eaſtward, the 
Sezle muſt ftand between XK and XI in the Forenoon, 
then prepare. a Table, and ſet down: the Hewrs the 
Plain 1s capable to receive, viz. from 5 in the 


Morning till 4 in the Afternoon, and between the 


Hours 
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—, ll. — « - 
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Hours of XK and XI where the Sub. Stile muſt ſtand 
write Sub-Stile, and under it 13* 52', which take 
from i 5*.00', the Remainder 19.05" place overSub- 
Stile, then by the continual Addition of 1 52.00” to 
theſe two Numbers you have the Numbers in the 
Table. | 
And the Hour Diſtances are found by the general 
Analog y. 
As 902.00”, the Radius, on SS, | 
is to_76*.8', the Equinoctial Diſtance of V 
"andVll, on T; 
So 18 13%.49", the Stiles Height, on SS, 
to 449.3', the Diſtance of V and VII from 
the Sub-Stile, on T. 


And thus you may find every Hours Diſtance as in 
the Table. 


"Hours from | EquineBtzal Hour Diſtan. 
Noon. Diſtances. | on the Plain. 


'D.M. 
76.08 
61.08 
46.08 
31.98 
16.08 

1.08 


13.52 
25.52 


IV.vII_| 


43-52 
58.52 
73-53% 
88.52 


| $Sub-Stile. 


D.M. | 


44.03 | 
23.25 
13.57 
8.12 
3-57 


0.15 


3.22 

7-39 
12.55 
21:34 
39-3% 
85.16 ' 
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IN. Of South Declining Reclining Plains, the 
Plain paſſng between the Pole of the World, and 
the Hors7on. 

Example. Suppoſe a South Plain Declining Eaſ?- 
ward 30%.00" and Reclining from the Zenith 552.00", 

Before you can draw the Hour Lines you muſt 
find theſe Requiſites. 


1, For the Diſtance of the Meridian from the as 


Az 90% 00*, the Radius, on SS, 
is to 30%00", the Declination, on T ; 
So 18 $59.00", the Reclination, on SS, 
to 259.19, a fourth Arch, on T. . 
Whoſe Complement 649.41 is the Dzftance of th 
Meridian from the Hors707e | % 


2, For the Height of the Stile above the Plain, 


1, As 90%. 00", the Radius, on SS, 
1s to 35%.00', Compl.of the Reclinat. on T ; 
So 1s 60%.00*, Compl. of the Declination, on SS, 
to 31%14', afourth Arch, on T. 
Which Subſtracted from 512.32' the Latitude 
leaves 209.18" a fifth Arch. 
2. As 649,41", Diſt.of the Merid ard Horiz on S, - 
1s to 602.00*, Compl. of 'Declination, on $S; 
So 1320?,18}, the fifth Arch, on S, 
to 192.25", the Stiles Height, on SS. 


3- For the Sub-Stiles Diſtance from the M-ridian, 


As 702.35*, Compl. of the Stiles Height, on $S, 
1s to 902,00", the Radius, on SS; 

So is £92.42, Compl. of the fifth arch, on S, 

to $32.58',Compl.of the Sub Stiles D:/t.o SS, 

Therefore 62.92” is the Sub-Stiles Diſt, from Xl. 

N 4 var 


299 Of-Dialling. Ch. Xl. . 
4: For the Inclination of Meridians. Fr 


As 209.18", the fifth Arch, on S, 
is to 90*%co', the Radius, on 35 ;- 
$0 is 69.02", Sub-Stiles Diſtance from XII, on S, 
to 172.38", the Inclinat. of Meridians,on SS. 
Which is 1 Howr, and 229.38” over, therefore (be- 
cauſe the P/ain Declineth Eaſtward) the Stile muſt 
ſtand between the Hours of XK and KI in the Fore» 
| noon; then prepare a Table and ſet down all the 
F Hours the Plain 1s capable to receive, viz. from 5 
| in the Morning till 4 in the Afternoon, and between 
| XR and XI wrue Sub-Srile, and under it the Remain- 
| der 29.38" agne Xl and I, which Subſtract from 
| 15%00', and the Reſidye 129%:22' place over Sub- 
I Stile againit RX and II then by the continual Addition - 
| - of 1.59.00” to theſe Numbers above and- below the Syb- 
S$tile you have the Numbers in the Table. 
| And the Hour Diſtances are found by the general 
F | Proport1on. 
As 90?.00', the Radius, on- SS, 
£ is to 420.22”, the EquinoCtiial Diſtance of 
I VITI and IV, onT; | 
Co 18 19% 25", the Stiles Height, on SS, 
| to 16.52%, D1ſtance of thoſe Hours from 
| the SubsSrile, on T, 
: And fo for all the z={t of the Numbers as in the 
Table. 


hs 
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"Hours from | Equinottzal | Hour Diſtan. 
| . . 
Diſt ances, | on the Plain. 


D.M. 


$7.22 
2.22 
57.22 
A2.22 
27.22 
I2.22 
| Sub-Stile. 
2.33 
17.38 
32.33 
47.38 
62.38 
77.383 


| 


— 


PROB. IX Fig. 54, 55,56. 


How to draw Hour Lines on North De- 
clining Reclining Plains. 


His Problem hath three Varieties, - 

I. Of North Declining Reclining Plaings, 
the Plain paſſing thro the interſeRion of the Meri- 
dian and Equinotiial. 

Example. Suppoſe -a North Plain Declining 
Feftward 6c% 00, and Reclining, from the Zenith 
32% 14" 


1. For 
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I. For the Diſt, of the Meridian from the Horizon. 


As 90.06", the Radius, on SS, 
1s to 609,00”, the Declination, on T ; 
$018 329,11", the Reclination, on SS, 
to 429.42*, a fourth Arch, on T. 


Whoſe Complement 47%.18' is the Diſtance of the 
Meridian and Horizon. 


2, For the Height of the Stile above the Plains 


As 429.42", the fourth Arch, on SS, O 
15 to 329.11", the Reclination, on T ; 
So 14 90® 00", the Radius, on SS, 
to 420.52", the Stzles Height, on T- Me 
The Diſtance of the. $ub-Stile from the Mer:- 
di an, and the Inclination. of Meridians are each 
$0 "100% 2 
And the Hour. D:ſtances are found as in an Fors- 
zontal 'Plain. Wherefore prepare a Table ſetting 
tie EquinoFial Degrees againſt their proper Hours, 
and then by the general Canon. 
As 90% 00*, the Radius, on SS, 
is to 15%00*, the firſt Hours Diſtance, on T 3 
Sois 429.52”, the Stiles Height, on SS, 
to 199.20*, Diſtance of V.and. VII from VI 
the Sub-Stzle, on T,. 
And fo for all the reſt as in the Table. 


| Hours 


I 
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Hours from || Equinottial | Hour Diſtan- 
t Noon. Diſtances. |} on the Plain. 
ning <ncamn—s | ,.. -—__ | .. "298 
VL. 0.00 0.00 | 
VILV 15.00 | 10.20 | 
VIIIV | 30.00 21.27 
" TX. |. 45400 34.14 
KI ;, _ 60.00 49.41 : 
XlL.l - 975.00 68.30 | 
XlI - | 90.00 _ 90.00 


IL Of North Declining Rec'ining Plains, the © 
Plain paſſing between the Jemth, and the Equino- + 
Qial. - | 


tal. 

Example. Suppoſe 4 North Plain Declining® 
Weſtward 60*,00", and Reclining from the Zenith + 
16%00'. 


1, For the Diſtance of the Merid. from the Horlz.- 


As 909.00", the Radius, on SS, 
is to 602.00', the Declination, on T ;; - 
Sa.1s 16%.00, the Reclination, on SS ; | 
to 25%31', the Compl. of the Diſtance, on T © 
Therefore 649.29" 13 the D:ſtance of the Mers-; -. 
drian and Horizon 
Note , if the Declination exceed-45* as in this 
Example, then find it on F; and fee what Nnmber--- 
Rands againſt it on SS, then ay : 
As 35*,30*', the Number againſt 60% on SS,: -. 
1s to 45%00', the Radius, .onT ; 
So 18 169.00", the Reclination, on SS, - 
to 259.31*, a fourth Arch, on T. | 
Whoſe Complement 64*.19' is the Diſtance of 
the Meridian and Horizon. - 
N49 .- | 2, Fa © 


| 
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2, For. the Height of the Stile above the Plain. 


As 60% 00 ', the Declination, on S, 
i5 to go*. oo”, the Radine, on SS . 
So.is 252.31, the Complement of "Diſtance of. | 
Meridian and Horizon, on S, 
to 29%.50", a fourth Arch, on SS. 
To which add 389.28", the : "Complement. of - 
Latitude, the Sun 1 is 68%.18* a fifth Arch, then: 
As 299.50, the fourth Arch, on'sS, 
is to 16% 00" , the Reclination, on'S$S; 
So is 68*.18?, the fifth Arch, on S, 
ta 30% 5&9, the Stiles Height, on SS... 


23< For the Sub-Stiles Diſtance from the Meridian, . 


As 169.00", the Reclination, on T, 
is to 25%z1', the Complement of Diltance of- 
Meridian and Horizon, ons$S;. 
So is 309.59*, the Stiles Height, on T, 
to 649.26", the Sub-Stiles Diſtance, on. SS, 


4 For the Inclinations. of Meridians.. 


As 30*. 29' , the Stiles Height, on SS, 
is to 64%. 6', Sub-Stiles Diſtance from the. 
Meridian, on T ; 0 
So is 902%.00*, the Radius, on SS, 
- to76.10 / the Inclingtion of Meridians, on T. | 
Which converted into Time 1s 5 Hours, and 1*.10* 
oycr, Wherefore the Sub-S:tzle muſt ſtand, between 
the V [and VI Hours, write Sub. $tile, and under it 
2% 10* againlt' VILand V, which Subtract from - 
15% 097 and there reſts 139.50", which Tet over Sub. . 
Syl 2gainit VI and VI, then by.. a continual additi-. 
ON 
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on.of 152.00" tothe Numbers next above and- be-- 
hy the Sub-Szzle you ſhall produce the EquinoBial 
Diſtances as in the Table, "om which the Hour 
Diſtances may be found by. the general nalegy For : 
As 90% 00”, the Radims, -onh 
is to 880. 50 - Een Dif fork andKLonT; . 
So.18 30*.59', 'the Stiles Height, on SS, 
to 37%.44%, the Diſtance of 1 and XI from . 
_- the Sub-Stile, on T. 
And ſoof the reſt as in the following Table. 


Hours * Eo  Equinoftial | Hour Diſtan. 
be Subſtile.| Diſtances. | from Su Nile 
| TY D.M. D.M. 
I.XI 88.50 87.44 
us |} 73.50 60.37 
HLIX 58.50 40.24 | 
IV.VIIE 43.50 26.18 |- 
V.VII 28.50 15.49 © |- 
VI.VI 13.50 47.33 4. 
| Sub- Stzle. 
VILV OI.10 0.36 
VIILIV 16.10 * 8.29 
IX.IH 23.10 - ©}: ---x97.0Þ 
X.1II | 46.10 28.12 
X1L.1 . 61.10 | 43.05 
| XILXO 76.10 64.26 | 


n.-0f North Declinin 
Plain paſſing between the 


on 
Example. Sup 'p 


t'grd 60%00'an 


—, 


"g Reclining Plains, the }.. 
quinottial and the Hori. 


oſe a North Plain Declming Eaft=- | 
Reclining from the Fenith 5 4*.00'. 


T «>, 
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te For the Diſtance of the Merid. from the Horizon. 


As 909.00”, the Radius, on SS, 
is to 60% 00", the Declination, on T ; 
So is 549,90" the Reclination, on SS, : 
to 549.29', the Compl.of the D;ance, on T. 
Therefore 352.31" is the. Diſtance of the- Meri- 
dian and Hori7on. 


2, For the Height of the Stile above thi. Plain, 


As 602.00!, the Declination, on S, 
is to 90,00", the Radius, on SS; 
So is-549.29*, Co-Diſtance of Mer.and Hor.on S, 
to 70% o2', a fourth Arch, on'S$. © 
'To which add 382.28", the Complement of Lats- 
tude, the Sum is 1089.30", whoſe Complament to 
180% co is 719.309" 4 fifth Arch. 
As 709,02", the fourth Archj on S, . 
is to 549.00', the Reclination, on SS ; 
&© is 719.30", the fifth Arch, on S, 
ta 542.43', the Srzles Height on SS. 


3.. For the Sub-Stiles Diſtance :from the Meridian. 


As 549.00", the Reclination; on T, 
is to 54%.29*, Co-Diftance of Meridian and 
Horizon, on SS; 
co is 549.43', the Stiles Height, on T, 
to 562.42', the Subſtiles-Diſtance, on SS. 
From the Nbrth part of .the Meridian, whoſe 
Complement to 1809.00" is 123% 18*, its. Diſtance 
Kigm. the South part thereof, 


4. .For. 
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4» For the Inclindrion of Meridians, 


As 54%43*, the Stiles Height, on SS, | 
is to 569.42", Sub-Diſtance from Mer. on T ;. 
So is 909.00", the Radius,. on SS,.- | 
to 619.48', Inclingtion of Meridians, on T. 
Counted from the Nortb, whoſe-Complement to. 
180% 00''is 118% 12" the Inclination reckoned from 
the South part of the Meridian. Now 612.48" con- 
verted into This gives 4 Hours and 19.48" over, 
wherefore the Sub-Sesle muſt be placed between the 
Hours of IV and V, write $Sub-$:ile, and oyer it 
the Remainder 19.48' againſt IV and VIII which 
SubſtraRt * from- 1 59.00%, and there reſts 13*.12, 
which ſet under Sub-Srile againſt V and VII, then 
by a-continual Addition of 152%00” to both theſe 
Numbers you have the Equino&ial Diſtances as in. 
the Table, and thoſe by the general Canon will give 
you the Hour Diſtances, For: 
, As go%00", the Radius, on SS, 
isto 282.12'; the EquinoQtial Diſtance for 
VI, on T; 
So is 549.43}, the Stiles Height, on $S, 
to 23:39 Diſt ance of NI from Sub-Stile, 


on T. 
And ſo for all the reſt:of the Hour Diſtances, as 
m the Table. | 
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f "Hours from | Bquinoftial | Hour Diſtan. 
the Salter, . Diſtances. | from Subfe | 
XII 1.48 56.41 
I.XE 46.48 40.51” 
ILX 32.48 26.50 
IILIX 16.48 + 13.50 | 
IV.vIN 1.48 | 1.29 | 
| Subſtile; |- 
? V.VIt 3.12 10.5T' 
VL. VI 28.12:  . | 23-39 
VILV 43.12 37-29 
- | © VIILIV 58.12 52.48 
IX.1IT 73-12 69.43 
X.11 - 88.12 87.49 


And all theſe may be transferred. from this Table to 
the Plain by helpof a Line of Chords, which I leave | 
to the Prattice of the Ingenious, my Bufſireſs here be- 
ing (not to teach the whole Are of Dzalling) but to 
ſhew the excellent uſe of the Proportional Lines 
on the Rule. 


— —— ——_— = 


FI MN T4 


—_—. 


Advertiſement... . ' 


Hereas great Abuſes are com- 
\f/ mitted by Ignorant - Preten- 
-W * 


ders to the Making of Ma- 
thematical Inftruments, who know nothing 
of the Reaſon thereof, to the Scandal of 
Art and Artifts, as well as Damage to the 
Publick; eſpecially im ſuch Inſtruments as 
r:late to Gauging. I thought good to Ad- 
wvertiſe ſuch as may have Occaſion, that they 
may be furniſhed with Exa& Inftruments 
for any part of the Mathematicks » in 
Silver, Braſs, Ivory or Wood, by Iſaac 
Carver (the Original Maker of the In- 
ſtrument deſcribed in this Book, as well as 
ſeveral others Relating to this purpoſe) who 
lives at the Sign of the Globe-Dial on 
Horf}ydown, in Southwark, near London, 


T 


Books 


Of Dialling. Ch. X11. 


'Hours from | Equinoftial | Hour Diſtan." 
the AR Hrrg Diſtances. | from ror of -* 
Ti | D. M. | D.M. | 
XII 76-48 | 73-57 
XII 1.48 56.41 
I.XI 46.48 40.51” 
ILX 32.48 26.50 
IL1X 16.48 + 13.50 
IV.VIII 1.48 | 1.27” 
| Subſtile |- 
V.VIt T3.1% 10.5T' 
VL VI 28.12. | 23-39 
VILV 43.12 37-29 
* | © VICK TV 58.12 52.48 
IX.III 73.12 69.43 
X.11 88.12 87.49 


-, 
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Ard all theſe may be transferred. from this Table to 
the Plain by help of a Line of Chords, which I leave. 
to the Pratice of the Ingenious, my Buſiteſs here be- 
ing (not to teach the whole Art of Dzalling) but'to 
ſhew the excellent uſe of the Proportional Lines 


on the Rule. 
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Advertiſement., 


Hereas -" FLV are com- 
V\ mite Tonoranm - Preten- 
* ders to y, ike of Ma- 


thematical ba nas oli who know nothing 
of the Reaſon thereof, to the Scandal of 
Art and Artifts, as well as Damage to the 
Publick; eſpecially in ſuch Inſtruments as 

relate to Gauging. I thought good to Ad- 
Serrth ſuch as may have Occaſion, that they 
may be furniſhed with Exa# Inftruments 
or any part of the Mathematicks, #n 


Silver, Braſs, Ivory or Wood, by Iſaac 


Carver (the Original Maker of the In- 
ſtrument deſcribed in this Book, «s well as 


ſeveral others Relating to this purpoſe) who 


lives at the Sign of the Globe. Dial on 
Horf}ydown, in Southwark, near London, 


T 


Books 


* Printed for Richard 
on at the Lyte in St.Pan's 
Yard. = 


Welliz 
Church 


Ocker's Decimal. Arithmetick, the Second Edi- 

tion, Enlarged by Fames Hawkins, Writing- 
Matfter, at St. George's Church in Southwark, 

Sir Samuel Morchand's Fade Mecum, or Neceſſa- 
7) Companion, containing his Perpetual Almanack, 
readily ſhewing the Day of the Month, Moveable 
Feaſts, and Terms for any Year paſt, preſent,.or to 
come : a Table of the Kings Reigns from the Nor- 
man Conqueſt, Compared with the years of Chriſt. 

Directions for every Month in the Year What is 
to be done in Orchard, Kitchin, or Flower Garden, 

A Table wherein any number of Farthings, Pence 
-or Shillings, are ready caſt up: of great Uſe to 
all Traders. | 

An Account of the Principal Roads in Eng/and, 
ſhewing the Diſtance of one Town from another, 
in-Meaſured and Computed Miles, and the Diſtance 
of each from London; likewiſe the Market-Towns 
on each Road, with the Days of the Week the Mar- 
kets are kept on ; the Uſual Fares and Rates of 
Coachmen, Carmen and Watermen, 

Familiar Letters, written by 7o/ late Earl of 
Rocheſter, and ſeveral] other Perſons of Quality to 
the Honourable Savill, &.. With Love Letters by 
the late Ingenious Mr. O:way, in two Volumes, 
each, Volume may be had fingly, Price three 
Shillings, 7 F 8, 


> 


